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Report on the Phenological Ohservationa for 1879. By the Rev. Thomas 
Abthur Preston, M.A., F.M.S. (Plate I.) 

[Bead Noyember 19th, 1879.] 

Thb reports have again been very satisfactory, and a larger nnmber of speci- 
mens than usual has been sent in. It cannot be too strongly urged that the 
specimens are mainly wanted for comparison, though it must be admitted that 
they are often very useful for the purpose of verifying the species, 11 plants 
having been mistaken for others in the list in this year alone. The speci- 
mens need not be large, but sufficiently so to give a fair idea of the state of 
the plant at the time of gathering. 

All last year's observers have sent in returns for the present year ; besides 
several new ones : — 



1. Babbacombe 


Devon 


E. E. Glyde, F.M.S. 


2. Trusham 


Devon 


Rev. W. Moyle Rogers, 


3. Yeovil 


Somerset 


Rev. J. Sowerby. 


4. Salisbury 


WUts 


W. Hussey. 


5. Downside, Bath 


Somerset 


Rev. C. B. Kengelbacher, O.S.B. 


6. Bromley 


Kent 


Rev. A. E. Eaton, M.A. 


7. Strathfield Turgiss 


Hants 


Rev. C. H. Griffith, B.D., F.M.S. 


8. Isleworth 


Middlesex 


Miss E. A. Ormerod, F.M.S. 


9. Marlborough 


Wilts 


Rev. T. A. Preston, M.A., F.M.S. 


10. Watford 


Herts 


J. Hopkinson, F.L.S., F.M.S, 


11. St. Alban's 


Herts 


Mrs. Arnold. 


12. Hertford 


Herts 


•R. T. Andrews. 


13. Harpenden 


Herts 


J. J. Willis. 


14. Ware 


Herts 


Lieut. R. B. Croft, R.N., F.L.S. 
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15. Sawbfii^geworth 
16^ Addingion 
. l7..;^rford 


Herts 
Backs 
Oxfordshire 


Miss C. Donagan. 

J. Mathison. 

W. M. H. Miber. 


*.riS.**Bocking 


Essex 


H. S. Tabor, F.M.S. 


►.19. Odsey 
20. Cardington 


Cambridgeshire H. G. Fordham, F.G.S. 
Bedford J. McLaren, F.M.S. 


2 1. Bishop Frome 


Hereford 


Rev. H. L. Graham, 


22. Uppingham 


Eatland 


W. H. Jones. 


23. Hatton 


Lincohishire 


Mrs. Jarvis. 


24. Great Cotes 


Lincobishire 


J. Cordeanx. 


25. Chester 


Cheshire 


A. 0. Walker, F.L.S., F.M.S. 


26. Parbold 


Lancashire 


Mrs. Coombs. 


A. Sparham 

B. Belton, Grantham 


Norfolk 
Lincolnshire 


F. Norgate. 

Miss F. H. Woolward. 


Farley, Cheadle 


Btaifordshire 


C. L. Wragge, F.R.G.S., F.M.S. 


Kimpton 


Herts 


Rev. T. D. Croft, M.A. 


Hertford 


Herts 


H. C. Heard. 


Dalston 


Camberland 


Rev. E. Carr, M.A., F.M.S. 



Some of the returns are very incomplete, and some only refer to Birds ; 
but a beginning has been made, which, it is hoped, may be continued. 
Though all are valuable, the returns from Parbold and Dalston are especially so, 
as the stations are so far north, on the west side of England, where observers 
are particularly wanted. 

1878. OcTOBEB. — Generally a mild month : the unchecked vegetation con- 
tinued, and an unusually large number of flowers was in bloom during the 
month : at Marlborough no less than 271 were found in flower. In addition 
to this several plants had a second blooming, the most remarkable being the 
Goldilocks (jR. auricomus), Barren Strawberry (P. fragariastrum)^ Cow 
Chervil {A. sylvestris), Ground Ivy (N, Glechoma), and Dog*s Mercury 
(M. perennis). Primroses were fairly abundant till the end of the year, in 
fact, more or less were found some time during each month. It was only 
towards the latter end of the month that plants began to << go off.*' At 
Isle worth, the Jerusalem Artichoke just came into flower on the 27 th ; it 
seldom flowers in England, except when the summer has been hot. The 
Red Dead Nettle (L. purpureum), generally so abundant at this time of year, 
was singularly scarce. On the 31st the leaves and flowers of French Beans 
and the leaves (not flowers) of the Dahlia were nipped by frost. As 
regards defoliation, the leafage on the 1st was altering to rich tints of a 
golden hue. Limes were almost leafless on the 12th, quite so by the 22nd ; 
but few trees were leafless before the 24th, when some specimens of Birch 
and Beech were defoliated, Apple on the 26th, and Lombardy Poplar on 
the dOth. 

November.— A cold, wet, cheerless month, with occasional snow ; yet wild 
flowers still continued plentiful, 198 species being found near Marlborough 
and 116 at Isloworth. Defoliation progressed rapidly, most trees being bare 
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by the middle of the month, and all being leafless by the 80Ui, except Weep* 
ing Willows and many Oaks at Isleworth. At Salisbury the autumn tintd 
were brightest about November 20th, and at Marlborough the Mulberry still 
had its leaves on November 18th. 

Deceubeb. — A very cold month from the 8th to the 25th, when tempera- 
ture rose ; 41 plants were found in flower at Isleworth, 48 at Trusham, but 
only 85 at Marlborough, up to the 6th, when the commonest flowers were all 
cut down ; even Daisies and Groundsel utterly vanished for a time. At Isle- 
worth Ivy was still in flower on the 17th. At Hatton and elsewhere many 
birds died of cold during the month, and song birds were of course silent. 

With the exception of a few days in the earlier parts of February and of 
March, the whole of the year 1879 has been characterised by a temperature 
almost invariably below the mean, accompanied with much wet and little or 
no son ; the effect on vegetation has been consequently very great. Foliage 
has, as a rule, been excessively luxuriant and dark, ** forming the most 
remarkable feature of the year ;" but rarely has fruit been able to ripen, and 
the second shoots have frequently been weak and unhealthy. Flowering has 
invariably been very late, as much as a month in some districts, the Hay 
harvest often not completed till nearly the end of August, some still in 
" Cock '* in the Moorland district of Staffordshire as late as September 80th, 
and the com harvest, not only extremely late, but the com in very poor con- 
dition, and not properly ripened. 

During Jamxjabt, owing to the severity of the frost, there was ** nothing to 
record '* in the botanical line. Everything was at a standstill, and rarely 
could even the very commonest plant be seen with an open flower. At 
Babbacombe, autumn sown wheat began to sprout, but made no progress up 
to the end of February. At Isleworth on the 15th ** great quantities ** of 
worms are reported to have been killed by the frost, in number sufficient to 
cause annoyance by their putrid smell. The Earth Thermometer at 1 foot 
deep had never recorded a temperature below 82^, though not higher than 
88^, from December 29th, 1878. At Sparham on January 80th a walnut tree 
was split by the frost, and the sap frozen into yellow icicles, 2ft. 2iins. long. 
A splitting of the tissues of rhubarb stalks was noticed at Isleworth in 
April 1878. 

Average date of flowering at Marlborough 47 days later than in 1878. 

Febbxtabt appears to have been every where *< a cold, damp, miserable 
month,** ** all vegetation extremely backward,'* with ** a remarkable dearth of 
even the commonest plants.'* At Isleworth careful observations were taken 
to determine the effect of cold on insect life, an opinion being generally pre- 
valent that though vegetation might suffer from the cold, the destruction of 
^nsect life would more than counterbalance any damage done to the plants. 
This has been proved to be a fallacy. Larvae and pupao of insects of all 
orders were procured, and though apparently frozen and motionless at first, 
on being put into a warm room they gradually revived, and ultimately 
appeared to be quite uninjured, however great the cold to which they had 
been previously subjected. Only 5 species of planta came into flower at 
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Marlborough and Isleworth, ** and those shortly after the warm period at 
the beginning of the month,*' as against 14 and 9 respectively in 1878. 

Average date of flowering at Marlborough 81 days later than in 1878. 

From the 4th to the 20th of March temperature was above the mean, and 
vegetation progressed rather rapidly, but a period of severe cold again set in 
and everything was checked. But with all this the general reports at the end 
of the month were, ** vegetation very backward,** ** vegetation extremely and 
abnormally backward.** At Trusham on the 81st, ** all wild flowers remained 
much as they were on the 18th ; those that were open then becoming 
general only very gradually, and no fresh species flowering, but trees and 
shrubs were beginning to look green.** At Salisbury on the 80th ** country 
nearly colourless, (except green fields) as in the dead of winter.** At Yeovil 
28 species came into flower (24 in 1878), at Isleworth 14 (17 in 1878), and 
at Marlborough 20 as against 27 in 1878, but though the numbers which 
came into flower were not so very different in the two years, the number in 
flower was only about one half as many in 1879 as in 1878. Average date 
of flowering at Marlborough 89 days later than in 1878. 

Though at Trusham there was ** fairly typical April weather,** it 
appears not to have been generally the case in other parts of England. 
Snow fell frequently, and the days were sunless. Vegetation continued very 
backward, though ** foliage progressed steadily, but not as fast or as luxu- 
riantly as usual ** (at Isleworth). At Yeovil 88 plants came into flower 
during the month (109 in 1878), whilst from January Ist the total number 
was only 82, as against 160 in 1878. At Isleworth 25 plants came into 
flower, as against 52 in 1878 ; at Marlborough 22 as against 70 in 1878 ; 
and by the end of the month there were 56 plants in flower in 1879, as 
against 182 in 1878. The average date of flowering at Marlborough, from 
58 observations, was as much as 24 davs later than in 1878. At Babba- 
combe the Horse Chestnut was in leaf on April 28th, whilst at Marlborough 
the buds were only opening on the 26th, and those of the Hawthorn on 
April 4th, hawthorn hedges being slightly tinted on the 28th. Hazel Cat- 
kins were plentiful in the early part of the month, but were almost entirely 
destroyed by the subsequent frosts. As instances of the slow progress of 
vegetation during the month, it may be mentioned that the Pyrus Japonica 
had fully formed and coloured flower buds on the 8th, but did not flower till 
the 27th, whilst the Ash had its stamens showing on the 5th, but flowers 
were not out properly till the 28th. 

The same unsatisfactory state of weather continued through May, which may 
be characterised as a cold and generally sunless month.* At Babbacombe 

♦ At Greenwich- 
Jan. Feb. Mar. Apr. May. Jane. Jaly. Ang. Sept. 
Total Amount of I hm. hrs. hrs. hrs. hrs. hrs. hrs. hrs. hrs. 

Snnshine due . . ) 259*1 277*9 3^7*4 4H*9 482*1 494*5 496*8 449*1 376*9 

Total Amount re- ) o r , 

ceived / '+'^ 317 9>'o 74'6 135*6 141-9 99*3 i39'i "6*5 

No. of absolutely) 

Sunle«R Days . . / *3 '4 9 3 .. 2354 

No. of Days with J 

less than one [3547 53646 

hour's sunshine J 
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** vegetation progressed rapidly after the middle of the month/' and at other 
places the time between a plant coming into flower and being fairly in flower 
was shorter than in the earlier part of the year ; but with all this it was a 
very unfavourable month, tho number of honrs of sunshine registered at 
Greenwich being only 185 (86 in 3 weeks). It has been generally noticed 
that the Oak and Ash came into leaf very nearly about the same time. At 
Yeovil plants were much behind 1878 and 1872, but were on the whole 
not very difierent in 1875, 1876 and 1877. The Laburnum and Lilac came 
into flower quite towards the end of the month ; the Hawthorn securing its 
title to *' May*' only in the south of England, whilst the Horse Chestnut 
was very variable, as early as the 9th at Torquay, and just open on the 81st 
at Marlborough. 

June was a cold sunless month, the hours of sunshine at Greenwich in 
each week being only 26, 48, 28, and 27 ; ''no summer weather, wet or 
windy," and' vegetation still backward. Hay cutting did not begin till the 
26th at Strathfleld Turgiss, and later than this at more northerly stations. 
Foliage, however, was extremely dense, and the bloom of the flowering 
shrubs and trees, as Hawthorn, Laburnum, &c., was very luxuriant as long as 
it lasted. At Great Cotes, as elsewhere, ** the crops suflered from wet, and 
slugs, grubs and insects of all kinds." No wall fruit ripened out of doors, 
and apples and pears either fell off the trees, or cracked from the wet. 

July, especially during the latter half, was still more sunless; during 
the week ending the 28rd, only 7 hours of sunshine were registered at 
Greenwich : the month was " cold and wet," ** very wet and no summer 
weather till the 28rd " at Trusham. Hay cutting did not begin till the 5th 
at Babbacombe. Potato disease and smut in wheat began to make their 
appearance, and the wheat itself did not come into flower till the 19th at 
Great Cotes. At Isleworth *' the insect hum was fairly strong, but not so 
frequent as is usually the case in summer," 

August was a little more sunny, and from the 9th to the 15th there was a 
week of seasonable weather ; but the rest of the month was wet and very 
bad for agriculture, even at Babbacombe the Hay harvest was not finished 
till the 80th, while Bai'ley was only cut on the 29th. 

In September there were a few intervals of really fine weather, but as 
they were of no long duration, agricultural operations did not progress well. 
At Babbacombe wheat was cut on the 1st, and the harvest completed on the 
20th, but that is an exception. Even as late as the 22nd hay was still out in 
some places; and in many localities the wheat harvest was not finished 
by the middle of October. The growth of weeds was very great, and 
occasionally the crops were almost overpowered by the Field Thistle (C arven- 
sis) or the Great Bindweed (C. Sepium). Foliage, though turning in a few 
instances, was very luxuriant and dark. Full particulars of the foliation at 
Isleworth are given (see page 17), where the observer has paid special 
attention to it, and compared it with that of previous years. 

Taking a general view of Table I., it is certainly very remarkable how 
tmiformly over England (except in a few special instances) plants have 



qCARTKRLY JODBN&L OF I 



E HBTB0ROI.0CICAL 80CIKTT. 



-nojiag-a 


■^::aS:: : : : : SJSJ 


2^a := : :ti-:S .'C 


; :S3. 


= : 


■ranqjiKlg "y 


- " l»5~J"" ?»=■?■ 


o : ;^ :Sa : :« :£ 


"55- 




■PW-iBJ *&g 


-; :i: I'S,: : :^3- : : 


■•?•■"■ :§ : :!■:? 








■i>T''^iasri.Ta3 


:::ia:::cj:a:n:: 


d :s :: :h :=)::: : 








'sai^O -1-0 -VS 


&tSffS:ay"Ei*K? 


SKS-B. IS-I-I ■■^■^ ■■ 


:t 


?1s:-l 


■noiiHH ■ee 


3SS3SSS = MHSa : 


ES;:S :^?iSS=S : : 


S 


?S 


- ■ 
:g 




■S.SS'S'e.ISi'S.JfKfiJ 


MgoSSSS-SSK™ 




^? 


■aiaoj£ 




: :^-§, :^*S :c|J : 




:S 


S: 


■noi8a!p«i3 'Qg 


SaSSES^So :£!* ■ 


ajrs^!i^-.s;s,Kj!:? JHIs ■ = 


■X9BP0 a: 


: : : :t : : iS'S,; : : : 


S,:::::t:S,:R:::=.S:::: = 


■Bnppoa '91 


t : :S5 ;a : : : ifBS 


SSS«SS aSCSCSSS :Ho :3 : : 


-P"J>0 'it 


?Si^» :8'^^S ;S^- : : 


ij^ 


j:a:j:::: 


iS'i: 


■■ 


-ao;8mrpT'et 


S-"^S : :^£-f^ :5 ;rt : 


s,:^ 




■s 


:* 




-qpoai 
-B8puqiiiig -gl 


: : : t : : : : t : :m 


%ts 


:i; :ff5 :5 : : 








■BIBAVW 


E*:SS.:S : : : :Si* : 


:!Sit 


IS-: :SSK : : 


Si 


S: 




■napa^dwH -81 


SfeSS :=acSi:=S : : 


gssassss j=5|s 


3 


S^ 




•pjojlJBH '31 


S5 ■.•SMS-'.SiS.:^^: 


5,tS-S:l.^Sg-S'sa :^ 


S 


■?= 


:i 


■BlrtqlV .jg -XI 


ffilS : : : :g :« ;3a : : 


SSE :a:S :S : : : : 


S 


S : 


:S 


'PJOJTAVOI 


sea: : ;S : : :i-:a : 


JS'iSSaiKSEK:^ 


sraa 




q3noJoqt«H 6 




3' 


•tI,jc.jiBla[ 'g 


SSggo5|aoooSaS 


H»S53S=IS2l°SS"s525 


J" 


■IPl^BllWlS'i 


SS.:K-fi iS'S.i^.iJS,: 


as: 


: :':SaffR : : 




■e,: 


:S 


■Jspnoig '9 














» h. .» .^^-» t. . . « . . 


























ao„o- ■ ■ - fl ■ *^« ■ ■ 


^ . . 










■■i^lBnDS "t 


SSSSSS :3SS5 ■~Fszs3iS?S|SSS|g2S|g|S5 : 


•l!Ao>i-s|K^3-g :5p£'S:= : : : S : : :^ : J ; : 5 : : : : JH : : ; :<£ 


■nratlBiui 'g 


S.^|SS"5S53 ■"•=22 ^3 :5gs|SSfS :S : ^^Sof : 


■aqraoaiKiqiog i 


:£g8SKS : :g§|S ^HsSggSSJS jSg| : : : :|S .'S : 


*-^ir- 


llJIIililillllllli 


Jlilll. 

riilii! 


iSlllillll 



PBXBTON — BEPOKT OH THX FSBNOI-OaiCAI. OBSSBV&TKIira FOB 1679. 





■"Wiag E 


:g.fl 


8,s : 


: = :, 


:::=,: 


;o : 


:=,:::: ::'^K:KS 




■BraqjBda -T 


*£« : 


£ : : 


:Sff 


: :s ■■% 


SE? 


■5 :o;SoM : IffJS 




■pioqnd QZ 


i-£K 


%■■ : 




■.■.!:t ■■ 


:S: 


SS: : : : : : :«: 




i>T'jnwi3-53 










o : 


: :n 


:oB : : toooo • = = 




a ■ ■ 










-~»oo -10 tS 


"i-?==?srM 


S: :j: 


: i" 


■■*'?■■ ■■l'i?l'i 




■aoHBH -K: 


s-s,s 


ll^l-i 


: :5t : 


:SS 


£5135 : ;5"3 : loS 






uss 








doqsig -ig 


S :i 


|.o : : :S.; 


: :j: : :it : ;; :;;S:S.S,'^: ; : : 




aoi9arpjV3 -QS 


^Jra : 


S« "^ro, ; 


r: 


?•: ■i1:EJ?=2-»'?s-»"j| 




■isipo -61 


5 ; ; : 








S,S. :S t? 


: IS- : :5.E5: : §.'5, : 




-am^joa '81 


:gS : 


■S.X 


s§s 


S ; 


S :j SS 


K :S=S : : ; ;K : : : 




■pioJIQ "il 


» . .« . 




.» . 


.« 




. .- 


.« . .^.^g™ p . » H >« 






















at ;o 








J: 


■■!.-- 


rjyjoo :=, : ISJJ 




-a8puq«Dn -gi 


































■aiBjU, -n 


S ■■ : ■■ 










■■ :S 


E :SS£ iSll^-iSJ 




napnjd^H SI 


?.S£ : 


2g-§=SS 




m = 


IIIISSEMgESg is;s 




1. 


■pjojliag J!t 


" :* : 


22 = 51:- 


: :^ ;!= 


:iSS :«KS5.SS :M :J 




■"raqr? -IB 11 








: : ; : :SigS :S : :K : :S 




■pjOJlBJi^ -01 


bS^: 


•■■■■■■'.■■■■ 


:=,5S : 


: :g :C3SSS :KSffiiJSS 




qSnMoqireK "6 


ssas 


sllis2s"s32 


asosassES2S3ss;asHSS 




-i,lJo»aiBI -8 


SScg 


?SliS2 8 


KSS 


Ssa :SS = Ei2SSS§S :i:SSS 




I ppgtnws L 


5-tS,: 






*::«■: 


:S?.f 


: : :!rg.: :ft :C-^? 




■Jaitooja B 






















. . . & . 














::l: = 


::%::::: = =: :'3 :o ; : 




■iinqsiins ■* 


'iUi-n'ti 


2S : :S=?.»S«i; : : :S :S^SSSSS 




■niosi'8 


S -.% ■.■.■.■.:■.■. : 


Ill's ?^: : :^ : :«^2^r,^~ : :l;5? 




■nraqsiuiS 


-»»52 : JSo; : 


■ ::gKJ::SSto:2i5 :Jooir'5.« 






§S-SBSI^3^ 


S : :S : :£SS : :3Sag£SEBS : :S 




' 










■ i 1 : : : ; ; i : ; i ! ; : i ij ; : 




ji- 

lit 


1 

3 


N 

J- 51 
ill 


Itijfi'iyil Imi ^|i Jill 

lfclll*lllflllllll«ll} 




■*N S" S * 5- 3- ? ? 5'3- 5" ? .° :^ 2> K J S'S, U'S^S.S S S S 2 S'% t"^ S *-,'^ 



8 



QUARTERLY JOURNAL OF THE UETEOROLOGICAL SOCDSTT. 



TABLE II. 



Ko. and Name 
of Plant. 



70. Galanihui nivalis^ 
(Snowdrop) .... 



66. Chrylxu AvtUana 
(Hazel) 



2. Ranunculus Fi- 
CABiA (Pilewort) . . " 



63. Mereurialiaperen- 
nU (Dog's Mer- 
cury) 



37. TussiLAOo Far- 
rA&A (Coltsfoot) . . 



25. PoientiUa Fraga- 
riaatrum (Barren 
Strawberry) , , , , 



9. Viola odorata J 
(Sweet Violet) ..^, 



[ 



65. Salix eaprea 
(Great Sallow) .." 



69. Niareisnu Pieudo- | 
narcianu ( DafFo • -I 



dU) 



64^ TIJmut montanaj 
(Wych Elm) . . . . ^ 



r 



8. T>raba vema 
(WbiUow Grass) 



I. Anemone kemo- 
BOBA (Wood Ane- 



mone) . . . 



/ 



I 



875 
876 

877 
878 
879 

87s 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 



878 
879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 



CO 8 



26 

50 

13 
26 

43 

16 
28 

9 

»7 
31 

16 

50 

9 

IS 

63 

30 
53 
37 
49 
67 

74 
53 
45 
49 
63 

• • 

36 



877 all yr. 



all yr. 

43 

28 

39 

41 

51 
69 

69 

63 

47 

63 
69 

93 

70 

65 
64. 

77 

69 

59 
45 
56 
72 



allyr. 

allyr. 

18 

92 

77 
62 

63 
78 



• 


2 . 


• 


4. 

Salisba 


7. 

Strathfi 
Tnrgifl 


8. 

Islewor 


. • 


2 


• • 


. . 


31 


30 


16 


18 


'9 


17 


32 


44 


35 


36 


46 


• . 


5 


• • 


• • 


6 


• • 


2 


9 


28 


21 


43 


^3 


17 


37 


43 


• • 


40 


95 


• • 


39 


62 


20 


• • 


50 


21 


50 


49 


66 


7» 


88 


• • 


• • 


. . 


• • 


74 


. • 


15 


40 


• . 


3» 


. . 


69 


65 


70 


79 


• • 

• • 


5a 


67 


80 


125 


S» 


61 


65 


55 


65 


69 


68 


• • 


a7 


• • 


• . 


54 


. . 


46 


19 


81 


n 


45 


80 


56 


79 


lOI 


• • 


^3 


. . 


• • 


8 


36 


45 


4 


75 


61 


56 


70 


70 


60 


n 


• • 


65 


• • 


• • 




• • 


n 




. . 


59 




. . 


78 




80 




67 


• • 
74 




55 


65 




60 


60 


70 


81 


80 






• • 

' 71 




120 


54 




. . 


58 




a • 


79 




• • 


• • 




• • 


68 


35 


• • 


39 


^4 


• • 


61 


64 


98 


74 


• • 


80 


• • 


• • 


84 


91 


72 


74 


85 


60 


70 


77 


77 


95 


9« 



o 



15 
30 

21 

29 
40 

18 

»3 
>5 
39 
41 

3a 
46 

'9 

18 

60 

64 

60 

^5 

31 
69 

69 
60 

45 
48 
61 

64 

59 
4a 
21 

66 

72 
62 

56 
61 

75 

73 
61 

48 
67 
76 

82 
60 

45 
48 

75 

68 

59 
58 
57 
79 

73 
58 
49 
48 
"5 

76 
62 

73 
55 
78 



.T2 



37 



47 
46 



85 

• • 

59 
75 

. . 

• • 

47 
89 

• • 
70 

. . 
. . 
n 



75 

• • 

65 
75 



71 

63 



63 

75 



68 
89 



8 



93 



23 



• • 

^3 
43 

. • 

• • 

»5 
51 

• • 
81 
38 
5» 
74 



38 
5' 

87 



38 

5» 
60 

• • 
79 

• • 

74 
128 



63 
74 



72 
60 



83 
83 
67 
87 






28 

II 

20 

36 

• • 

29 

'5 

41 
4a 

•95 

50 

39 
4* 
94 

• • 

55 
36 

43 
106 

• • 

57 
4a 
47 
65 

• • 

69 

so 

54 
98 

. a 
62 

49 

57 
n 

91 

83 

50 
62 

9* 

. • 

75 
74 
7a 
97 

■ • 

67 
56 
67 
89 

95 

53 
27 

48 
64 

94 

88 

86 
72 

93 






o 



• e 



n 



36 
9 

50 
50 

• • 
5a 
43 
3a 
65 

• • 
59 
34 
50 

95 



S3 
64 
48 
66 



35 

51 
n 

• • 

60 

50 
28 

70 



n 

61 
78 



78 
68 



88 



^5 



3» 
20 

3' 

5» 



89 

73 

67 
n 

77 

■ . 

98 

• • 

75 

• • 

74 
73 
45 
49 
78 

• • 

• • 

98 

76 

• • 

68 

64 

48 
n 

73 



7» 
86 

70 

Id 



100 



68 
76 
61 

93 



103 
94 

92 

91 

« • 

97 



FBB8TON — BZPOKT ON THE PHEHOLOOICjU. OBBERVATIONB FOB 1879. 
TABLE n.—Cmitiittu>d. 



a Name 
:^lant. 


1 


1 


i 


3 4 

|5 


1 


1 




4 


'1 


«!i £ 


i 


r 


1375 


;« 








86 






"5 




lOJ 




.876 






74 


90 


59 




9< 


94 




67 


•nhUuiJ 


1877 




55 


47 


90 


45 




89 


49 




89 




.878 
■879 


S 




70 
93 




50 
65 










5S 
79 


[ 


79 


105 




97 


97 




r 


"87s 


88 








9» 






"7 




to4 


IT7) ...1 


1876 
.877 
1878 


7« 
69 
7J 


7S 
'1 


90 


98 

88 


9» 
66 


97 


90 

78 


95 
91 
76 


^. 


lO] 

68 


I 


1879 


87 


9' 


96 


roi 


98 


109 


107 


108 




"4 


f 


'in 


90 




89 


106 


101 






106 








1876 


95 




95 


9S 


f^ 


97 


97 


94 


10 J 


99 




'In 


65 


36 




61 


81 




S5 


48 


91 


9* 




1878 


71 7« 


77 


90 






75 


76 


9! 


90 




1*79 


11+ , 9' 


118 




IIS 


113 


118 


Hi 


124 


131 




.87s 


91 ' .. 


9' 




1D9 






100 




101 


Li. mis 


1S76 
.877 


8s .. 


94 


"5 


107 


78 


89 


97 


V 


96 


•) 


90 






107 


97 




73 


94 


61 


87 


1878 


81 


96 


68 


97 




80 


78 


se 


7' 


<1 




i«79 


98 






114 


116 


■03 


107 


104 


"4 


111 




1*75 


n 






97 


88 






"i 






* Chervil)' 


1B76 
i«77 
187S 


77 
74 


96 

63 


"4 


99 
■09 


117 
9' 
iB 


'"9 

97 


10s 


'i 


104 


"5 




.879 


"4 


'3S 




'3* 


"5 


'H 


lis 


1.4 




>4' 




1875 


9' 




'04 




lie 






"5 




114 


Bin* pra- 


.876 


99 




106 


I'S 


96 




106 






109 


(Cnokoo- 


1*77 


73 


91 




90 


9' 




103 


■04 


laS 






1S78 


77 


67 


86 


96 


76 


97 


98 


96 




89 




1879 


109 




iij 


108 


116 


11+ 


116 


"♦ 


'»5 


130 




.87J 






loj 




109 






117 


103 




:a Boloilia 


.876 


9; 






9' 


107 






118 




>>3 


^ Stit«b- 


1S77 


4S 




79 


86 


8S 


98 


88 


itj 


71 


9S 




.878 


8i 


8S 




94 


9S 


Sj 




105 


105 


los 




i»79 


"3 




11* 
114 




126 

98 




Ii8 


141 


119 


'34 
114 


nfM mi- 


,»76 


■ 19 






III 


107 


114 




iVe 


118 


"3 


»e-beU) ..■ 


1S77 
.878 
.879 
.875 


99 
119 
89 


99 
99 


'98 
«i5 


107 

104, 
131 


115 
109 


Vjl 


,44 


113 
131 
119 


log 


114 

'4> 


'taChama- 


1876 


94 






107 


"4 


125 


113 


113 


"1 




(ermandei' 


1877 


76 


97 


78 




"4 












ai) ...... 


1878 
"879 

>S7S 


74 
114 

109 


6S 


47 
6] 


131 


90 
119 
116 


114 

138 


■<S 


'33 
'»3 


"5 


14a 


^ laaeai- 


1876 


99 






"5 


117 




105 








wortPUu-. 


1877 


99 








114 




"4 










187E 


99 
■ 18 






11+ 
'J» 


103 
115 


:;i 








•34 

•49 




.879 




117 


144 


114 


.. 




1B7; 


"9 








90 






'3' 






rubuiKTu 


1S76 
1S77 
1S78 


iia 






I'S 


lOJ 




119 


116 




.. 


.Crowfoot)' 


109 


105 


108 


II, 


"4 






^ 


\i 


'17 




.879 


"9 


'19 




"13 


11+ 


ij! 




■ 36 


'J5 


'47 




1875 


"5 


-■ 


iij 


IJ7 


130 












"..?."::■ 


.S76 
.877 
1K78 


126 






1x6 
J3J 


107 

■ 18 

13" 


133 

'4i 


lis 


Hi 

131 


"5 


'44 
136 
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QTJABTBBLT JOUBMAL OF THB METEOBOLOOICAL 80CIBTT. 



TABLE TL—Continued. 



No. and Name 
of Plant. 



i6. / 

GSBANIUM BOBKBT- 

lAMUM (Herb 
Robert) 



31. Galium Aparine. 
(Cleavers) ^ 



17. Tbifoijtjm bb- 
PBM8 (Dutch Clo- 
yer) ....•••.•••• 



1 
I 



14. Poientilla aruer- J 
ina (Silver-weed) "^ 

L 



18. Lotut eomicuUi' 
tui (Bird's-foot).."^ 



39. Chrysanthemum 
Leticanthemum 
(Ox-eye) 



46. Hieracium PiUt- 
geUa (Mouse-ear •< 
Hawkweed) 



II. Lychnis Flos-cu- 
culi (Hagged 
Bobin) 

r 

2r. Lathyms praten- 1 
sis (M eadow Vetoh- - 

ling) 



5. Papaver Rhctas^ 
(Bed Poppy) .... 



68. Iris Pseud-acorus 
(Yellow Iris) ... • 



26. Rosa eanina 
Bose) , 



ina (Dog J 



/ 






875 
876 

877 

878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 
878 

879 

875 
876 

877 

878 

879 

875 
876 

877 
878 

879 






"3 
120 

131 
112 

135 

• • 
127 
132 
123 



138 
120 



132 

141 
116 



134 
145 
134 



139 
109 

140 



138 
123 



150 
137 



156 



134 



154 



r 


2 

•3 CO 

«a.2 


^ 00 


^aff 


'3 


Se5 


(fl 


QQ 


• • 


124 


• • 


114 


120 


42 


112 


III 


146 


139 


168 


> • 
• • 


151 


n 


142 


128 


155 


156 


• • 


122 


• • 


135 


163 


• • 


143 


126 


153 


154 


• • 

• • 


• « 

143 


147 


• • 


127 


• • 


146 


150 


. . 


137 


154 


150 


158 


• • 


134 


• • 


155 


• t 


. f 


134 


• . 


133 


152 


132 


124 


121 


153 


150 


• • 
144 


• • 


144 


• • 


124 


• • 


146 


t* 


• • 
156 


153 


155 


145 


134 


134 


160 


162 


• • 

174 


> • 

158 


167 


. . 


155 


. • 


163 


. . 


• . 


. • 


. . 


163 


151 


• • 


156 


172 


176 


176 


. . 


154 


153 


171 


138 


• • 
152 


160 


177 


• • 

160 


• • 

164 


165 


160 


154 


133 


171 


173 



J3 
9 

73 



131 
141 

132 

141 

. • 
146 

145 
132 

149 



152 
161 

134 
157 



142 
163 

137 
145 

• . 

162 
156 

139 
156 

• • 

141 
152 
127 

n 



144 

150 

134 
169 

. • 

154 

153 

137 
n 

• • 

162 
166 
160 
179 

163 

157 
146 

n 

159 
164 

165 

152 
177 

160 
165 
166 

151 
180 



-a 





o 



^ 
S 



16 

25 
39 
16 

45 

23 
39 
35 
24 
49 

35 
49 
53 
134 
67 

33 

39 
46 

29 
49 

36 
48 
56 
32 
55 

36 
48 
58 
36 
59 

34 
46 
35 
32 
59 

40 

58 
61 

34 
68 

47 
62 

67 

57 
66 

41 

65 
66 

57 
79 

50 

56 

65 

41 
67 

50 

65 

64 

51 
82 






^ 



121 
140 
118 
140 

• • 
146 

147 
132 

145 



153 
129 

152 



158 
138 
154 



153 
162 

135 
158 



149 
151 

135 
156 



154 
141 



154 
162 

148 

165 



164 
150 
182 



154 
160 

146 



162 

163 

145 
170 

• • 

163 
164 
146 
171 






128 
109 
121 



152 

147 

137 
158 

• • 

150 

. • 

144 
163 

. • 

143 

• . 

136 
148 

• • 

146 

• . 

151 
179 

. • 
152 

• • 

140 



142 



145 






164 

• • 

168 

• . 
160 

• . 

151 
170 

. • 
160 

• • 

145 

• • 

164 

• • 

150 
177 



o 

1 



40 

24 

44 
26 

50 

33 
37 
44 
26 

48 

60 
52 
59 
38 
63 

58 
45 
45 
34 
52 

57 
51 
58 
38 
61 

40 

36 

34 
21 

50 

48 
39 
48 
30 
51 

43 

52 

59 

39 
61 

• . 

65 

65 
61 

71 

44 
59 
64 

55 
75 

• • 

67 
72 
53 
71 

60 
61 

65 
58 
77 



P40 



133 
140 

127 



146 
149 






162 
172 






155 

159 

« • 
169 



148 

157 
n 

161 

• « 

142 



a . 
a . 



170 

• . 

159 
160 

145 
169 



169 



167 



165 
166 
150 
180 



O 



133 
133 

151 

124 

I5« 

• • 

155 
156 
162 
168 



157 

• • 
161 

175 



152 

153 
138 
166 



163 

141 
166 



162 
173 

. . 

1 1 



129 

150 
156 

143 
162 

161 

• • 

172 
161 
167 



161 
172 

162 
169 
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153 
169 

157 
167 

172 

154 
187 
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5 
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'«j 
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'6^ 
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le; 


168 




'67 
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'7i 


"SJ 


161 




■54 


163 




161 




.879 




'75 


190 




'75 


iBi 
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.96 


181 


m 
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179 
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168 
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'99 
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"J 




'9' 






i6g 






'nuanemU 


.876 






J09 


186 


1 87 






191 
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igl 
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■95 
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110 
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ome into flower. At a place as far Dortb as Parbold, in Lancatihire, or 
Ireat Cotes in LiacolnBhire, it would natorallj be expected Diat pltiuts should 
lower macb later than in the Boutb of I::ui;liiiid, bnt this has often not been 
be case. Babbacombe especially nuiLiiti to be a very cold locality, for tbe 
lates of flowering tbere nre almost invariably later tban tbose at otbor 
>laces. The specimens sent often indicate earlier dates of flowering tbau 
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those recorded ; but even taking this fully into consideration, it is certainly 
extraordinary how late plants are in that locality. Considering the small 
area, the variations of the dates sent from the different stations in Hert- 
fordshire are noteworthy, and are far greater than might have been expected. 
Harpenden especially is a very cold spot. Doubtless much must be 
put down to the inexperience of observers, as it requires time to get properly 
accustomed to the work of recording observations ; and by a glance at Table II., 
where only records which have been kept, for 8 years at least, have been 
taken, this variation is much corrected. From that Table also it will be 
observed how invariably later plants have been this year thkn in 1878 or 
previous years. 

In Tables I. and 11. the day of the year is given instead of the day of the 
month. The following figures will be useful in converting the former into 
the latter: — 

Date. Jan. Feb. Mar. Apr. May. June. July. Aag. Sept. Oct. 

1 1 82 60 91 121 152 182 218 244 274 

10 10 41 69 100 180 161 191 222 258 288 

20 20 61 79 110 140 171 201 232 268 293 

80 80 ... 89 120 150 181 211 242 273 808 

In Table I. the figures in large type indicate that the specimens were also 
sent with the return. 



Nov. 


Deo. 


805 


885 


814 


844 


824 


854 


884 


864 



Notes on the Several Species. 

1. Anemone nemorosa. 2. April 1 <* several flowers just open ; ** 4. 
April 1, '' at its height;" 5. May 8 ''last specimen seen;'* 6. March 25 
** in flower ; ** *8. "flowers under-sized," specimen indicates a rather earlier 
date. 17; April 21 "by; " 23. April 22 "might have been out the day 
before ; " specimen indicates a much earlier date ; A. April 12 " in bloom, 
a specimen was gathered a fortnight before." The diflerence between 
Trusham and Sarum is very remarkable and also between Trusham and Par- 
bold, where it is only one day later. 

2. Ranunculus Ficaria. 1. March 28 " a few ; " 2. March 6 '* one 
specimen ;" March 18 " only now becoming frequent, and still only in favour- 
able situations ; " 4. March 7 "a considerable number on one bank, 
generally with one flower to a plant ; " 5. April 17 "in great numbers ; *' 
last seen May 23; 8. April 2 "in flower;" April 15 "in bloom;" 9. 
February 25 " first specimen seen ;" 16. March 18 " sparingly ; " 22. 
Uppingham, March 29 " one flower, frequent after April 11 ;" 24. " very 
few of this flower opening in March ;" A. March 20 " evidently out some 
days." Very late at Babbacombe and Parbold, late at Isleworth, probably 
owing to damp. The date for Harpenden seems very doabtfiil. 

* These words are appended to all the notices, bat as the dates are not very 
dififerent from those of neighbouriug stations, it is presumed that they are the dates of 
first flowering. 
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8. Ranunculus acris. 9. specimens found April 24. At Bath there 
were '* many deformities," it seems ahnost as if the Goldilocks {R. aiiricomus) 
had heen mistaken for R. acris ; the earlier flowers of R, auricomus are as a 
rale deformed. This plant is still confused with the proper R, acris, 

4. Caltha palustbis. 1. April 17 **by ; '* 5. April 8 " in abundance, 
judging by the flowers, must have been at least April 5 ; ** 16. April 26 ** no 
iippearance, in flower April 80 ;" 25. between Colwyn Bay and Conway April 
28 ; A. December 5, 1878 ; March 28 '* full, 5 or 6 flowers running to seed ;" 
B. May 19 '* well out.*' This species, though a marsh plant, seems to be 
a good test of the backwardness of the season, or of the locality where it 
grows. Very late at Babbacombe, Isleworth, Harpenden, and Hertford; 
at more northerly stations it would naturally be more backward. 

5. Papaver Rhmas. 8. June 28 •* flower and seed ;*' 14. June 19 
«* Poppies out near Rye House/* 

6. Cardatnine hirsuta. 2. January 8 <'no advance up to January 80," 
when there were a few closed stemless flowers in the centre of the rosette 
of leaves; 4. February 28 "one flower rather opening than open;" 
March 9 "one plant;'* llfracombe April 4 "very numerous;** 17. 
April 21 " by.** This is a difficult plant to watch, and the dates given are 
extremely variable, ranging over a space of 125 days. Specimens, when 
sent, show great variation, but from the very slow progress of vegetation it 
has been impossible to assign any dates to them. 

7. Cardamine pratensis. llfracombe April 28 ; 9. specimen found 
April 8. The specimen from Babbacombe indicates an earlier date, but the 
other specimens sent fully confirm those given in the Table. 

8. Drahavema, 6. April 21 "judging from the seed must have been 
out 10 days ago ; ** 16. March 28 " in flower ; " 13. April 19 " some in 
seed ; ** 26. West Eirby, March 19 " abundant on a warm sandy bank;'* 
A. March 80 " some of the plants running to seed.** In many localities 
this species was scarce this year, and consequently the dates are rather open 
to doubt. Like No. 6 it is a plant that requires very careful watching m 
its proper localities to secure the true first date of flowering. 

9. Viola odorata. 8. April 1 " in flower;" 20. April 2 "fairly in 
flower;*' A. cultivated. Very early at Harpenden, but otherwise fairly 
uniform in its time of appearance. 

10. Folygala vulgaris. 2. May 28 " by ;'* Torquay, May 9; 4. May 23 
''abundant in 2 places on the Downs;" 8. June 19 "flower and s6ed;" 
25. Colwyn, "abundant June 1, 1,000ft. above sea;** A. June 2 at 
Cawston. 

11. Lychnis Flos-cucuU, 8. June 80 "in flower, first flower faded.** 

12. Stellaria Holostea, llfracombe April 17 " one flower;** 5. May 8 
" in great numbers ;'* 25. Colwyn, April 27, " 4 or 6 plants in a 20 miles' 
walk ;** May 8 " beginning to flower'* (April 7, 1878). 

18. Malva sylvestbis. 8. June 28 "many flowers but none withered ;" 
9. "coloured bud June 21, flower June 28'* (date adopted June 24); 
16. July 18 " about now full;" 23. by July 26 " some in seed.** 
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14. Hypericum tetraplerum, 4. July 26 " several in a boggy place ;" 
8. Augnst 15 '< a few faded '' (entered Augnst 18). 

16. Geranium Robertianum. 2. April 18 << one flower open on 2 plants 
on south wall. Buds not showing or else scarcely showing elsewhere ; 21 
one more flower open (same lane) ; 24 one flower more in a diflerent spot ; 
27 flowering freely in all sunny lanes;** Ufiracombe May 6; 25. Colwyn, 
May 25 ** abundant" (April 28, 1878); A. June 8 ** full." 

17. Trifouum repens. 4. by June 4 ; 24. about June 24. The speci- 
mens from Uppingham and Hatton are in a rather younger state than those 
from other locaUties. 

18. Lotus corniculahu, 4. May 25, ** possibly earlier, next specimen, 
June 4.*' Ilfracombe, May 18; 18. by June 19; 23. by June 22. The 
specimen from St. Albans was barely out, that from Ware indicated a rather 
earlier date. 26. Colwyn, May 25 abundant (April 28, 1878). 

19. Ptoa Cracea, Torquay June 25; 8. July 24, <'in flower, but all 
blossoms still first flower;" 9. coloured buds June 21, flower not till 
July 17. Specimens from Babbacombe, Salisbury, Isleworth, and Booking, 
seem to indicate rather earlier dates. 

20. Vicia iepittm. Ilfracombe, May 5 ; 9. coloured bud May 12, '* flower 
not till May 20;" B. June 26 ''well out." The specimen from St. Albans 
was not in flower. 

21. Lathyrus pratensis. 18. by June 19. The specimen from Babba- 
combe indicates an earlier date, and those from Salisbury, Ware, and 
Uppingham rather earlier dates. 

22. Prunus spinosa. 4. "some bushes slightly tinged" March 20, in 
flower April 1. Ilfracombe, ** few open flowers," April 8 ; '' scarce till 
April 21;" 16. May 5 ''in flower, but not general;" East Wickham, Kent, 
April 80 "in flower;** 23. by May 11. The specimen from Harpenden 
indicates a date rather later, and that from Hatton a few days earlier. 
25. Colwyn, April 27 8 sprays seen; May 2 " beginning to flower" (same 
bush in flower March 29, 1878). 

28. SpircRa Ulmaria, 13. by July 28. The specimen from Babbacombe 
is rather advanced, indicating an earher date. 

24. Potentilla anserina. 25. Colwyn, May 25, abundant (April 28, 
1878.) 

25. PoteiitiUa Fragariastrum. 21. April 8, "in bloom;" 22. "several 
plants in flower, this the most advanced;" A. April 14 "several." The 
specimens from Ware and Uppingham indicate earlier dates. 

26. Eosa canina, 22. June 26 " one solitary specimen, another on 
June 80; frequent July 1 ;" 23. July 1 (gathered by another person June 29). 
This plant is again this year remarkable for its uniformity in the time of 
flowering at all stations. 

27. Epilobium hirsutum, Famborough, July 25, plentiful. The specimen 
from Babbacombe was very far advanced. 

28. EpUoHum montanum, Torquay, June 20, several. 

29. Avgelka sylveatria. The specimen from Booking indicates an earlier 
date. 
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80. Anthriscus sylvestria. Bfracombe, April 28; 0. specimen seen 
April 24, flower May 5. The specimen from Hation indicates an earlier 
date. 

82. GaUum Aparine. 14. June 7 "one specimen, many at Tomsell;** 
18. by June 19, *' very tall and abundant;" 23. by June 27. 

88. Galium verum. 22. July 19 *< date back 2 days.*' 

84. Dif/sacus sylvestris, 2. by August 12, ** several plants with heads in 
every stage of flowering.'* 

85. Scabiosa nuxisa, 2. by July 80, " several heads flowering freely in 
vater meadows;** 13. July 16 " out a few days.'* 

86. Petantes vulgaris. 8. April 15, " some flowers Cetded, covered by water 
till recently;** 16. AprU 19, full; 22. by March 81; it was long after 
March 81 before I saw another specimen in flower.'* 

87. TussiLAGo Fabfaba. 1. by April 18; 16. March 7, "full flower;*' 
10. "between the flrst and second week in March;** 22. March 18 "had 
been in flower a day or two;" 23. by April 11, " must have been in flower 
some days;" 25. February 17, "one flower;** Bagillt, March 8, "a few 
half open;** March 7, "abundant" (February 19, 1878); Lewisham, Febru- 
ary 19, " quite yellow.** 

88. Aghillsa MiLLBFOLnjM. 16. July 18 "about now full;*' A. also 
December 9, 1878. Specimen from Babbacombe indicates a rather earlier 
date. 

89. Chrysanthemum Leucanthemum, 1. by May 28; 8. June 19 "in 
bloom ;*' 18. by June 19. 

40. Artemisia vulgaris. 8. August 10, " not in flower long." 

41. Senecio Jacohaa. 8. June 28, " plentifully out, but all fresh;" 16. 
July 8 " full." 

42. Centaubea nioba. 1. By August 10; Torquay by June 24; 4. 

July 7, " plentiful in a wet field;" 21. July 8, " bloom." 

44. Carduus arvensis, 8. " long time in bud." 

45. Sonchus arvensis. 2. " by July 25, plants flowering generally in 
sunny com fields ;" 4. August 9, " several had the first head in seed;" 24. 
•* about " July 19. 

46. Hieracium PUosdla. 22. June 18, "had been out 2 or perhaps 8 
days;" 23. " bud " June 6 ; B. June 24 " out a few days." The variation 
in the time of flowering at the different stations is extraordinary. 

47. Campanula botukdifolia. 4. June 80, next July 7; in 1874 "in 
flower for some days " June 80, in all other years did not flower till July ; 
8. July 22 " plentiful, flowers all apparently first ; " 21. July 18, not again 
until August 1. 

48. Gentiana campestris. 9. not out before August 17, no specimen 
found before October 18. 

49. Convolvulus sepium. 1. "by " August 21 ; Toynton, Spilsby, July 
27; 8. "plants luxuriant." Plants generally luxuriant but with very few 
flowers. 

51. Fedicularis sylvatica. 2. April 24 " several plants well in flower on 
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level h^ath;" Ilfiacombe, May 2; 8. July 19, *'out about 10 days;'' 25. 
Colwyn, May 25, «* abundant " (April 28, 1878) ; A. June 2 at Cawslon. 
An enormous variation between the time of flowering at the different stations. 

62. Veronica Chanutdrys. Ilfracombe, April 28, May 2 ; East Wickbam, 
Kent, April 80, ** flower just visible ; *' 7. remarkably early ; 25. Colwyn, 
May 24, one specimen (same spot, April 24, 1878). 

68. Veronica Iiedeiifolia, A. April 16 at Lyng. 

64. Mentha aquatka, 4. ** plentiful in one ditch August 12 ;** 0. not 
out by August 17, a few found September 14. 

65. Thymus Serpyllum. Torquay, June 13 ; B. June 29 ** almost out.** 

66. Prunella vulgaris, 4. June 28, *' several and well in flower ;" B. 
July 1 ''weUout.'* 

67. Nepeta Glechoma, Ilfracombe, April 4, " abundant ; *' 16. April 28, 
** in flower ;'* 25. Colwyn Bay, April 26, ** out abundantly ;** A. April 16 
at Lyng. 

68. Galeopsis Tetrahit. 4. July 19, ''must have been in flower gome 
days ; *' 9. a specimen seen July 1. 

69. Stachys sylvatica. Torquay, by June 24 ; 22. June 80 '' a solitary 
specimen, but that well out.** 

60. Ajuga reptans. 2. May 7, '' well in flower in one or two spots, else- 
where still in bud;** Ilfracombe, April 80 ; 15. ''by '* June 18. Specimen 
from Babbacombe indicates a much eai'lier date ; very late at St. Albans ; 
25. Colwyn, June 1. 

61. Primula veris. 8. " First flowers on plant in uncultivated state in 
garden ;'* 19. April 18 cultivated ; 25. Colwyn, April 23, " coming into 
bloom ;** A. May 18 " abundant.'* 

62. Plantago lanceolata, Ilfracombe, April 22 ; 22. specimen found 
on May 9, next by May 20. 

63. Mercufialis perennie. 2. 2 or 8 barren open, December 2, 1878 ; 
March 2 (barren), fertile April 8 ; 4. March 6 (barren), March 18 fertile ; 5. 
April 6, " seen in hundreds ; '* 8. March 20 (barren), fertile April 1 ; 
16. May 1 " in full flower ;'* 21. one plant, not in flower till 26 ; 22. 
March 16 (barren) "one or two flowers only open, remained in this state 
until April;'* A. April 8 (barren). Specimens from Babbacombe and St. 
Albans indicate eai'lier dates. 

64. Ulmus montana, 1. March 28, "in flower,** specimen indicates an 
earlier date; 4. March 21, "elm trees in Close well in flower;" 16. April 
21, " in fuU bloom;" 23. elm April 11; Lewisham, March 21, "-elms 
generally in bloom,** first seen March 17 ; A. Common elm in bloom 
March 80. 

65. Salix caprea. 1. March 28, " in flower ;** 5. April 5 "in full blossom ;'' 
23. "by** April 6; between Queensferry and 25. March 81; A. March 
28 (barren), April 5 (fertile). 

66. Corylus Avellana, 1. March 8, fertile by March 28 ; 2. by January 
81, " 2 or 8 strong bushes full of barren catkins, mostly showing all their 
stamens, elsewhere throughout the dbtrict the hazel catkins are still very 
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smally and far short of flowering;** 3. January 81 (barren), February 2 
(fertile) ; 4. fertile January 17, barren January 81 ; 5. March 11 ** about 
50 seen ** (76) ; 8. February 12 (barren), February 18 fertile, very 
luxuriant specimens; 16. February 20 "in flower;** 13. February 12 
" many seen ; ** 10. February 15 " fertile flower ; ** 19. " male flower ; ** 
21. February 19 '* male and female ; ** 22. February 16 '* male and 
female ;*' 23. February 27, both male and female on one bush ; 24. '* flrst 
week in February;** 25. February 28 "beginning to open;** Lewisham, 
February 16 ; A. February 17 (cultivated), March 2 (wild). 

67. Orchu maculata. 2. by June 16, a considerable number of plants 
in a bog with quite half their flowers open, in neighbouring parish ; 5. very 
early ; 13. by June 24, " had probably been out a day or two ; *' 15. " by *' 
June 19; 25. Colwyn, May 16 "several plants.** 

68. Irii Pseud-acorus. 2. June 9, " a considerable number of flowers 
open in neighbouring parish ; ** 22. June 28, " several fully out, some faded 
date back some days ; ** 25. Prestatyn, June 12. 

69. Narcissus Pseudo -narcissus, 5. 50 seen March 11, great numbers 
April 5; 14. double one, March 28; 19. cultivated; A. March 80 at 
Elsing. 

70. Galanthus nivalis, 2. cultivated February 7 ; wild February 15 ; 
Alderbury, February 8 ; 8. cultivated ; 17. " by ** March 15 ; 12. March 11 
"last appearance;** 19. cultivated; 22. cultivated; 23. "in flower** 
February 11 (cultivated) ; 25. Colwyn, March 1, " beginning to open in the 
garden ; ** Lewisham, February 8. 

71. EndymUm nutans. 1. bud April 26 ; specimen sent May 5, rather 
advanced; 2. May 7, "well in flower in one or two favoured spots;** 
Ilfracombe, April 28, May 2 ; 17. " specimen found,** April 21, May 5 ; 
25. Colwyn May 24 " many.** 



Frog Spawn. 4. Must have been laid nine days, February 27 ; tadpoles 
Tery small, March 21 ; tadpoles with hind legd, June 7. 7. tadpoles, April 
2. 8. March 6. 12. March 9, in quantity. 14. April 10, not in usual 
quantity. 16. March 18. 20. March 16. 24. March 7. Orpington 
(near Bromley), March 8. 



Dates op Foliation, Iblewobth, 1879. 

HoBSE Chestnut. The flrst leaflets began to expand on April 5, but 
(unlike last year) were not more forward in the wet ground by the Thames 
than elsewhere. Trees sprinkled with leaves on April 18, but the leaves 
were subsequently pinched, and in some cases browned at the edges by the 
fall of temperature at the beginning of May (min. on grass 21°, May 2). 
Leafage established May 16 ; very luxuriant May 25. 

Sycamore. Two trees in leaf April 26 ; trees in full leaf May 16 ; very 
luxuriant May 25. 

new series. — VOL. VI. B 
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Maple. Leaves about a third expanded May 9 ; not generally of foil size 
May 25 ; fully expanded Jnne 5. 

Hawthobn. No leaves noticeable anywhere on March 7; leaves i in. 
long on some bushes April 8; many bushes in leaf, but not luxuriantly^ 
April 80; generally in leaf May 4; in thick foliage May 22. 

Ash. Buds bursting, but no leaves expanded, May 12 ; leaves beginning 
to appear, but still folded, May 16 ; trees sprinkled with leaves May 29 ; in 
leaf June 6. 

Oak. Buds generally bursting May 8; some trees with small leaves, 
others still only with buds bursting. May 16 ; in leaf June 6. 

Elm. a few leaves beginning to expand April 25 ; leafage spreading 
upwards (as usual) very slowly, and trees not sprinkled with leaves till 
May 4 ; in leaf, but leafage not fuU-sized or fully coloured, May 25. 

BiBCH. A few trees lightly sprinkled with leafage April 20 ; foliation very 
unequal in progress, some trees being almost in leaf, others not showing 
leafage, April 26 ; in leaf, or sprinkled with leaves, May 12 ; in full leaf 
May 25. 

Besoh. Buds bursting, and leaves slightly appearing. May 4; many 
trees in leaf May 16 ; the advance of foliation on this species of tree being 
remarkably rapid this year. 

Lime. A few buds bursting on trees that had been trinmied April 20, but 
trees not sprinkled with leafage, and in many cases still only with opening 
leaf buds, on May 4 ; in full leaf May 25. 

Aldeb. Some trees with leaves about 1 in. long, others still with no 
leaves expanded, May 2 ; sprinkled with leaves May 22 ; in leaf June 4. 

From the above notes it appears that, with the exception of the Beech, 
the dates of foliation of all the trees have been later than in 1878, this 
difference being greatest in the early stages of leafage of three of the species 
which are the earliest in the year to burst their buds — namely, the Horse 
Chestnut, the Hawthorn, and the Elm. 

The commencement of foliation in the Horse Chestnut was 86 days later ; 
in the Hawthorn 46 days ; and in the Elm 15 days later than last year — 
the foliation in these cases being respectively 16, 18, or 20 days later 
than last year. Of the Sycamore and Maple, the commencement of foliation 
is so much affected by situation, that it is difficult to give a satisfactory 
return. The established leafage was in the case of the Sycamore almost 
coincident in date with last year, that of the Maple 12 days later. 

With Ash the first bursting of the buds was 10 days later, and with Oak 
15 days later than last year; both trees might be considered in leaf on 
June 6, that is, 10 days later than May 27, on which day both Oak and Ash 
were in leaf last year. There was this difference, however, that in 1878 the 
early leafage of the Oak burst from unusually large buds, and was 
remarkably luxuriant both in commencement and development. 

The other trees noticed were a few days later in development than in 
1878, with the exception of the Beech, which although rather later than last 
year in commencement of foliation, was a few days earlier in leaf, the ex- 
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cessiyely rapid progress of the leafage being intermediately very noticeable. 
The characteristics of the weather were, as elsewhere, long continued low 
temperature, with clouded skies, Httle direct sunshine, and much rain ; the 
minimnm temperature of the district being generally lower than that of the 
surrounding neighbourhood, taking a radius of about 8 miles. 

The mean of the earth temperatures, at 1 foot and at 2 feet beneath 
the surface were respectively, in January, 88°'7 and 86*^*2; in February 87^*1 
and 88^*2 ; in March 40^*1 and 40^*6 ; the thermometer 1 foot deep remaining 
between 82^ and 88° from January 12 to February 6. 

During the summer the maximum shade temperature has (as far as my 
own observations go) only been between 7(P and 79° on 16 days, 78°*2 being 
the maxiTnum shade temperature of the year. 

This weather has been accompanied by dense leafage, and luxuriant 
growth of the trees generally ; the partial discoloration and fedl of the early 
leafEige which occurs in some years a little after midsummer (and especially 
on the Lime and Elm) was not observable ; the autumnal change of tint ia all 
cases commenced late, and the appearance of the trees was not much altered 
by October 1, excepting as regards the Limes, and in a less degree Birches 
and Horse Chestnuts. 

Of these the Limes (which last year commenced to change on July 21) 
this year first changed slightly on September 2, were turning yellow by 
September 8, but the change was not established generally till September 28. 

Birches were a few days later than last year, the autumn change then 
eommencing on the 15th, this year on September 18 ; it should, however, 
be noticed that last year the change in the Birch commenced on July 21, 
and was checked by the heavy rainfall. 

Horse Chestnuts began their autumn change on September 20, nearly a 
month later than last year. 

By October 1 of this season there was an alteration in colour in the older 
leaves of some Oaks, and in some other instances, but the autumn tints were 
not prevalent ; and in many Oak and Elm trees the long growth of summer 
shoots at that date still carried light green leafage. 

Acorns in the district are few, and late, and there is not much crop of 
fruit on the Horse Chestnuts ; the fruit of the Ash-tree, on the contrary, 
(commonly known as keys) is on some trees strikingly abundant. 

Apples and Pears show marks of injury from the hail of the storm of 
August 2, large holes (or fissures in some cases) beiag made into the fruit. 

Li regard to the efiect of temperature on Insect life, by experiment made 
during the early part of the year it appeared that the larvae and pups of various 
species of the common Garden and Farm Lisects were not in the slightest 
degree injured by cold, frequently indicated by readings of the minimum 
thermometer between 26^ and 16^ and lower, on one occasion 8^-8, the larvae 
examined being in some cases frozen stiff when found. 

In the summer the general hum of insects in the air hardly occurred ; 
only doubtfully on one day, excepting close to Lime trees in flower ; also the 
flight of winged Ants, which usually takes place (almost to a day) on August 
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14, did not take place till various dates in September — excepting in a single 
case in a Vinery on Angast 27. 

With regard to the effects of the long- continued cold of the winter on 
human health, it appears from the Sanitary Report that' in this district the 
death rate per 1000 was (not including strangers dying in the Brentford 
Workhouse): in December 1878, 21-7; January 1879, 82-18; February 
27*87 ; March, 16*6 ; April, 20*4 ; bronchitis being prevalent during Jan- 
uary, bronchitis and inflammation of the lungs during February and March, 
and catarrhal affections during April. 



State op Folution from Isleworth to Beadino, May 24, 1879. 

The observations of foliation were made one day earlier than in last year 
between Isleworth and Reading, and show the leafage to have been much 
less advanced than in 1878. The notes are consequently fewer, some species 
of trees being still entirely leafless, and others very little advanced. 

Between Isleworth and Hounshw. Elm in leaf, but leaves still small. 
Lombardy Poplar and Pear in leaf. Apple in bloom; Pear still with 
flower ; Plum blossom past. 

Between Hounslow and Feltham, Horse Chestnut, Sycamore, Pear, and 
Lombardy Poplar in leaf. Hawthorn in full leaf. Alder, leaf moderate. 
One Oak in leaf. Pears in luxuriant bloom. Peas and com patchy. Bumex 
acetosella very plentiful. 

Between Feltham and Ashford, Horse Chestnuts and Limes in good leaf ; 
the Horse Chestnuts the most advanced in foliation. Cherries in leaf. 
Com patchy. 

Between Ashford and Staines. Willows, Elms, and Lombardy Poplars in 
leaf. Young Pines looking brown. 

Between Staines and JEgham, Hawthorn, Lombardy Poplars, and Horse 
Chestnuts in good leaf, and leafage of orchard trees also fair. Willows in 
moderate leaf, and Walnuts sprinkled with leaves. 

Between Kgham and Virginia Water. Oak and Elm in moderate leafage, 
about equally advanced. Oak the most forward on elevated spots, and 
both trees more forward than in other localities. Hawthorn foliage sickly. 
Stellaria holostea^ Veronica Chanuedrys, and CharophyUum sylvestre in flower. 

Between Virginia Water and Sunnitigdale. Birch not luxuriant, but with 
large numbers of small leaves. Alder about half covered with leafage. Oak 
sprinkled with leaves. Pines beginning to shoot, but not healthy on the 
Heath in the neighbourhood of the water. First flowers on Yellow Broom. 
Caltha palustris and Cardamine pratetisis in flower. 

Between Sunningdale and Ascot. Beech, Birch and Larch in leaf. Pines 
shooting well. Oaks sprinkled with leaves. Some Yellow Broom in flower. 

From Ascot to Bracknell. Birch with plentiful but small leafage. Oak 
buds bursting, or trees sprinkled with leaves. Mountain Ash not fully in 
leaf. Pine and Larch luxuriant; Spruce Fir poor, in hollows. Wild 
Hyacinths and Primroses, also Cardamine pratensis, in flower. 
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Between Bracknell and Wokingliam. Lime and Willow in leaf. Elm in 
moderate leaf. Oak siiU bare in places, in other spots in leaf. Ash and 
Oak side by side well sprinkled with leaves. Ash most advanced. Apples 
in bloom. Stellaria holostea and Veronica chavKedrys in flower. 

From Wokingham to Earley, Horse Chestnut, Beech, Elm and Larch 
in good leaf. Hawthorn rather yellow. CowsUps in flower ; bat little Apple 
blossom observable. 

Earley and Reading. Larch in fair condition, also Sycamore, Willow, 
£lm. Hawthorn, Birch and Scotch Fir in leaf. Walnuts sprinkled with 
leaves. Gorse in bloom, also Yellow Broom and Callha palustris in flower. 

Whether in respect of the development of foliage, or expansion of flowers, 
the dates were markedly later than in 1878. 

Spanish Chestnut '* in leaf,'* in sheltered positions, and Robinia Pseud- 
Acacia^ sprinkled with leafage on May 25 last year, were not noticeable 
in any place on this occasion. Oak — last year varying from a sprinkling 
to luxuriant leafage — ^was now varying from complete bareness to a sprinkling 
in a few places, and moderate leafage between Egham and Virginia Water, 
where it is remarkable that in this as well as the last season the Elms and 
Oaks were about equally advanced in leafage at the time of observation. 

Elm, which last year was frequently in fiill leaf, and in some cases with 
the deep green of the summer tints, had now barely full-sized leaves, and 
not fuUy coloured in the foliage. 

Ash Trees, 2 Walnuts— moderately in leaf last year — ^were now hardly 
noticeable. 

In the case of Birch, the leaves, though plentiful, were still small. 

On May 25 last year the Hawthorn had been in bloom, and was still 
partially so ; this year the blossom had not expanded, and the wild flowers 
were mainly those of the eaily kinds continued beyond the usual dates. 



Report on the Entomological Observations. By the Rev. Charles H. 
Griffith, B.D., F.M.S. 

In making my report, the first thing that attracts my attention is the great 
disparity of dates of the first appearance, or rather perhaps of the first 
observed appearance, of the different species. Taking for instance Apis 
meUifica, This insect was first observed at Strathfield Turgiss on January 8, 
whereas its first recorded appearance at Downside, near Bath, was April 17. It 
is hard to account for this ; surely temperature can have nothing to do with it ; 
at all events, with a difference of more than 8 months in the recorded first 
appearances but little can be gained in reference to the elucidation of facts 
in climatology. I do not wish to find fault with my staff, but I am inclined 
to think that, with a few notable exceptions, their observation of insect 
appearances is not sufficiently systematic. At this station the practice has 
been for some years to make a Table of the earliest probable time of 
appearance of each species, and then a sharp look out is maintained at that 
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time nntil the insect is observed. I cannot believe that April 17 can be the 
first day on which Apis meUifica was abroad in Bath ; it can only be date 
of the first time it was seen. A little closer observation would donbtless 
have detected it earlier. The dates of none of the species are sufficiently 
well marked to hazard any remarks in consequence on climate, local influences 
are of course great, but I think they ought not to differ so much as they do. 
The two most notable occurrences of this most dismal year, the very worst 
season (I cannot call it summer, there has been no summer) I have ever 
known, although I have collected for more than 25 years, have been the 
swarms of Pyrameii cardui and Pluda gamma. At Strathfield Turgiss both 
these species have been wonderfully numerous, especially the latter, which 
has absolutely swarmed. About June 8 at Strathfield Turgiss but few 
butterflies were to be seen, but every one that was seen was the Painted Lady, 
and again about August 15 they were exceedingly abundant. The Pbisia 
gamma was not remarkable for its frequent appearance until August 20, 
and then it literally swarmed. I find that Pyrameis cardui has been generally 
abundant, especially in North Lincolnshire, the '* wolds,*' Great Cotes, &e.f 
and not only at home but at Angers, Nancy, Rouen, and Angoul^me they 
have appeared in clouds, and at Turin and in Switzerland perfect swarms 
have appeared, as well as in Spain and Wiirtemburg. This is very singular 
and difQcult to account for. All the Vanes8id€B are liable to appearances in 
these numbers, the Painted Lady having been most abundant in 1741, 
1826, 1857. Of 1846 it is commonly said to have been the Camberwell 
Beauty year, and again in 1872 ; some of these years were peculiarly 
warm or bright, but 1879 was neither warm nor bright. Whence then 
these swarms ? I have only observed one specimen of CoUaa Edma^ on Sep- 
tember 20; a male, but I failed to secure it. 

Appended is a summary of the observers' notes for the year ; that from 
Marlborough is so admirable, complete, and valuable that the list of 
butterflies is printed in extenso. 

79. Triclwcera hiemalis observed on almost every mild day throughout 
the year. 

74. Apis meUifica, Strathfield Turgiss, January 8 ; Isleworth, January 
18 ; Ware, February 8 ; Hatton, February 9 ; Odsey, February 9 ; Carding- 
ton, February 28 ; Uppingham, February 28 ; Trusham, March 2 ; Great 
Cotes, March 6 ; Babbacombe, March 8 ; Downside, April 17. 

76. Pieris Rapa. Uppingham, March 7 ; Strathfield Turgiss, March 8 ; 
Odsey, March 19 ; Marlborough, April 8 ; Downside, April 8 ; Trusham, 
April 24 ; Ware, April 26 ; Babbacombe, April 27 ; Yeovil, April 28 ; 
Bromley, April 29; Isleworth, May 2; Great Cotes, May 2; Watford, May 8. 

75. Pieris BrassiccB. Harpenden, April 22 ; Trusham, April 29 ; Watford, 
May 5; Strathfield Turgiss, May 5; Marlborough, May 28; Great Cotes, 
May 81 ; Uppingham, June 14 ; Isleworth, July 29. 

78. Bibio Marci. Strathfield Turgiss, May 5 ; Isleworth, May 17 ; 
Babbacombe, May 22 ; Chester, May 28. 
72. MeloUmtha vulgaris, Marlborough, May 20 ; Strathfield Turgiss, May 
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28 ; Bishop Frome, Jane 4 ; Uppingham, Jane 5 ; Isleworih, June 6 ; 
Downside, Jane 6 ; Odsej, Jane 7 ; Babbacombe, June 10. 

77. EpinephUe Janira. Harpenden, May 4 ; Uppingham, Jane 14 ; 
Hertford, Jane 16 ; Bishop Frome, Jalj 8 ; Strathfield Targiss, Jaly 4 ; 
Babbacombe, Joly 6 ; Marlboroagh, July 11 ; Great Cotes, Jaly 16 ; Isle- 
worth, Jaly 17. 

Gonopteryx RJiamni. Cardington, March 2 ; Yeovil, March 8 ; Btrath- 
field Targiss, March 5 ; Marlboroagh, March 6 ; Addington and Salisbary, 
March 7 ; Trosham, March 19 ; Downside, May 8 ; Uppingham, May 9. 

Anthoeharis CardanUnei. Bishop Frome, May 19 ; Strathfield Targiss, 
May 21 ; Hatton, May 25 ; Marlboroagh, May 81 ; Downside, Jane 6 ; 
Uppingham, Jane 17. 

Vanessa urtioB. Uppingham, March 8 ; Marlboroagh, March 11. 

Vaneua lo. Strathfield Targiss, March 6 ; Uppingham, March 10 ; 
Bishop Frome, May 19. 

Pyrameis Cardui, Strathfield Targiss, Jane 8 ; Babbacombe, Jane 4 ; 
Marlboroagh, Jane 6; Bishop Frome, Jane 12; Great Cotes, Jane 18; 

Downside, Joly 11. 



BUTTBRFLISS OBSERVED AT MaBLBOROUOH. 



O. Bhamm^ March 6, Jane 18. 
P. Brassiea^ May 28. 

Bapa, April 8. 

Napi, May 4. 
A. CardamineSf May 81. 
A. Galathea, Jaly 80. 
L. JEgeria^ Maj 19; Joly 18. 

Megara, Jane 10. 
H. Janira, Jaly 11. 

2'ithonus, Augast 5. 

Ht/peranthu8, Jaly 15. 
C« PamphUnSf Jane 6* 
L. Sibilla, Aagast 2. 
A» Iris, Augast 2. 
C Cardui, June 6 ; August 4 plenti- 
ful, but not remarkably so. 
F. Atalanta, March 19. 



V. lo, March 8. 

Folychioros, March 19 ; May 14. 

Urtica, March 11 ; May 28. 
A, Paphia, July 18. 

Adipps, August 4. 

Aglaia, August 4. 

Selene, June 18. 

Euphrosyne, June 18. 
T. Rvhi, June 18. 
C, Phlceas, June 4. 
P. Alms, August 1. 

Alexis, June 11. 

AgesHs, September 14. 
T. Alveolus, June 4, 

Tages, June 4. 
P. Linea, August 1. 

Sylvanus, June 21. 



Export on the Ornithological Observations, By John Cordeattx. 

Observations have been received from 25 stations in England and one in 
North Wales, against 21 in 1878. Of last year's observers 19 have sent in 
reports, and 2 only have failed to do so. On the other hand, it is satis- 
factory to find that 7 ornithological reports have been sent in from new 
localities — namely, Downside College, near Bath, Dalston, near Carlisle, 
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Bromley, Kent, Hertford (2 staiionB), Limp ton, near Welwyn^ and Bocking, 
Essex.* 

All bnt one of the returning stations are situated south of the Humber, and 
it is a matter of regret that there are so few observers in the north of England ; 
such returns, there can be no doubt, would add much to the interest and com- 
pleteness of the annual report. 

The ornithological notes extend over a year, from the commencement of 
October 1878 to the end of September 1879. 

For convenience the notes have been divided under the same headings 
as last year, namely song, migration^ nesting^ also general remarJa. 

(1.) SONO. 

Skylark {Alauda arvensU), The skylark was heard singing for the first 
time at 2. February 12 ; 7. February 7 ; 9. February 4 ; 6. February 9 ; 
13. February 9 ; 14. February 15 ; 19. February 7 ; 16. February 14 ; 
22. February 8 ; 23. February 9 ; 24. February 16. 

Appears to have been generally in song at both the southern and more 
northern stations during the second week in February. Taking 11 stations 
against 10 in 1878 the lark was a fortnight later in commencing its song, 
Earliest recorded, Marlborough, February 4. Latest, Great Cotes, February 
16. At Oardington, on November 26 and 27, 1878, larks are noticed as 
'* singing a short time in the morning." At Hatton, Lincolnshire, they con- 
tinued to sing to November 18 in the same year. 

Great Titmouse (Pants major). Spring notes first heard on February 
4 at 9 ; on February 7 at 21 ; latest at 24 February 20. 

Blackbird {Turdus Merula), Singing at 20 February 8; at 24 
February 21 ; ** early morning, daylight;" at 25 March 9. 

Song Thrush {Turdus musicus). Singing: 2. February 10; 4. February 
21; 7. February 10; 10. February 16; 13. February 10; 21. February 
14 ; 19. February 12 ; 20. February 6 ; 14. February 8 ; 22. February 
27 ; 25. January 80 ; 23. February 16 ; 24. February 7. 

Song commenced at 18 stations from January 80 to February 27. Ear- 
liest at Chester, January 80; Oardington, February 6; and Great Cotes, 
February 7. At Trusham, Devon, February 10 ; Strathfield Turgiss, same 
day ; Salisbury, February 21. 

' On an average the song commenced earlier at the northern than at the 
southern stations. 

Nightingale (DauUas luscinia). Song first heard 7. April 15; 6. April 
23 ; 8. April 28 ; 10. April 19 ; 13. April 23 ; 12. April 22 ; 14. April 
19; Limpton, near Welwyn, April 23; 21. May 21; 19. April 24; 18. 
April 24 ; 20. April 29 ; 22. May 1 ; 24. " first week in May." 

Returns from 14 stations show the Nightingale's song was heard from 
April 15 at Strathfield Turgiss, Hampshire, to May 21, at Bishop Frome, 

* Since the Beport was in print notes have been received from two new localities, viz. 
Belton, near Grantham, and Sparham, Norfolk ; but these Ttere too late for insertion in 
the present Beport. 
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Herefordshire, May 1, at Uppingham, and the first week in May at Great 
Cotes. Comparing 12 stations in 1878 against 14 in 1879, we find that 
the average of the Nightingale's song was about 6 days later in the past 
season. 

The observations taken this year tend to confirm the remark made in the 
report for 1878, that the line of migration of this species is from SE to NW, 
the birds gradually spreading northward and westward after reaching our 
shores, till they attain the limits of their range in these directions. 

The range of the Nightingale has this season extended further northward 
on our east coast than is usually the case. There have been numerous 
instances of their occurrence in several localities both in North Lincolnshire 
and Holdemess. 

Willow Wren {PhyUoscopus trochHus), 5. April 9 ; 6. April 15 ; 21. 
April 18 ; 25. April 23 ; 23. April 21 ; 24. April 19. Soug heard earliest 
at Downside, April 9. Latest, Hatton, and Great Cotes, Lincolnshire, and 
Chester. 

The Willow Wren appears to arrive very regularly year by year, on an 
average during the second week in April, and often on the same day in 
localities very wide apart. Their song was heard about a week later this year 
than in 1878. A Willow Wren is recorded from Uppingham on February 
11. This requires confirmation, perhaps the bird was a late Chifichaff ; one 
such was sent to us, captured in a room into which it had flown, on December 
7, 1878, at Healing, near Grimsby. 

Cuckoo {Cucultu canorus). First heard. 1. April 80 ; 2. April 21 ; 
3. April 15; 4. April 27; 7. April 14; 5. April 18; 9. April 19; 8. April 
18; 10. April 21; 13. April 25; 12. (two stations) April 18-22 ; 14. April 
22; Limpton, April 25 ; 2L April 24; 19. April 26; 18. April 19; 20. 
April 28; 16. April 16; 22. April 12 ; Colwyn Bay, May 4 ; 23. April 29 ; 
24. April 24; '* Lincoln,** April 24 ; one passed the light ship at the Tees 
mouth on April 26, from S£ to NW. 

Betums from 28 stations show that the Cuckoo was heard between April 
12 at Uppingham ; April 14, Strathfield Turgiss, and April 29, at Hatton, 
Lincolnshire ; May 4th, Colwyn Bay ; and April 80, Babbacombe, Torquay.* 
The observations taken bear out our remarks of last year, that the line of 
migration of the Cuckoo is from SE to NW,i and that it gradually spreads 
northward and westward. An average of 23 stations in 1879, against 18 in 
1878, shows that the note was heard this spring one day earlier. 

At Hatton, Lincolnshire, the Cuckoo was last heard on July 6 ; at Bath, 
on June 16 ; at Uppingham, June 16, " changed note,*' ^* also on 20,** **but 
note not changed on 26 and 28 ;" at Isleworth, June 28, " Cuckoo singing 
with full notes both in afternoon and evening.** 

* It is a somewhat eorioos oircumstanoe that these were the latest stations for the 
Gaokoo in 1878. 

t Erroto.— In the notes for 1878, Vol. V. p. 60, 1. 39, for "warmest" read 
nanowest; for " SW " read NW. 
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CoBNCBAKE {Cvex pratensis). 9. May 9; 20. May 20; 22. May 6; 
Colwyn Bay, AprU 28. Heard first at Colwyn Bay both in 1878 and 1879. 

(2). MiGBATION. 

Chimnbt Swallow (Hirundo rustica). First seen : 1. May 16 ; 2. April 
29; 4. April 80 ; 7. April 18; 5. April 7; 9. April 4; 8. April 18; 10- April 
19; 13. April 7; 12. April 16-21 (two stations); 14. April 18; Limpton, 
April 25; 21. April 24; 19. April 25; 20. April 28; 16. April8; 22. AprU 
15 ; 23. April 28 ; 24. April 22. On April 8, 9, and 10, at foor stations 
in North Wales and Anglesea. 

There are 28 stations with returns of the first appearance of the Swallow ; 
the earliest returns are from Marlborough, April 4, and Downside and Har- 
penden, April 7th ; and certain localities in the north-western comer of 
Wales ; latest from Babbacombe (Torquay), May 16 ; this most southern 
station having returned the latest arrival in 1878, namely, May 10. The 
coincidence may possibly be due to some local cause. Taking the average 
of the 28 stations against 16 in 1878, it appears that the Swallow arrived 
about 2 days earlier in the present than in the last season. 

At Downside, May 18, Swallows were ** building ;'* at Hatton, Lincoln- 
shire, July 26, ** young swallows able to perch ;*' Isleworth, September 15, 
** collecting for migration ; '* Downside, September 15, *' last seen ; " Dalston 
Yicari^e, September 25, '* in flocks.'* 

House Mabtin {Rirundo urbica). First seen at 2. April 27 ; 5. April 
20 ; 9. April 2 ; 21. May 5 ; 23. April 28 ; 24. May 9. 

Earliest at Marlborough, April 2 ; latest at Great Cotes, May 9 ; last seen 
at Downside, September 16. 

Both Hirurido urbica and rustica very numerous at Great Cotes up to the 
end of September, and many were observed also during the first week in 
October. 

Swift {Cyjpselus aims). Was first seen at 7. April 18; 5. May 8; 
9. April 80; 10. May 14; 8. May 24; 13. May 14; 21. May 7; 19. May 28; 
22. May 10 ; Colwyn, May 17 ; 23. May 19 ; 24. May 16 ; Bfiracombe, 
May 6. 

Earliest at Strathfield Turgiss and Marlborough, which two stations also 
made the earliest returns of this species in 1878. Latest at the more 
northern localities. 

CmFF-GHAFF {Phylloscopus eollybita). First heard or seen at 7. March 
20; 9. March 18; 10. March 29; Limpton, April 14; 21. March 80; 
20. April 4; 16. March 28; 25. April 2 ; 23. April 21 ; 24. April 2. 

On the same day at Chester and Great Cotes, April 2 ; not recorded at 
Hatton, Lincolnshire, before April 21 ; in this case was probably overlooked, 
as we know it was observed, near Homcastle, in Mid-Lincolnshire, in some 
numbers on the 8rd of that month. 

Flyoatcheb {MiLscicapa grisola). First appearance at 9. May 26; 6. May 
16 ; 2L May 21 ; 19. May 28 ; 16. May 11 ; 23. May 17 ; 24. May 20 ; 
earliest at Uppingham and Bromley, latest at Marlborough and Odsey. 
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TuBTLE Dove {ColumbaTurtur). First appearance 9. May 29; 10. May 
20 ; 21. May 18 ; 24. May 27 ; about a fortnight later than in 1878. 

FiELDFABE {Tuvdut pUaHs). At Oardington, in 1878, Fieldfares arrived 
on October 29 ; at Great Cotes, on October 28 ; at Bath, last seen in the 
spring of 1879, on April 16 ; ** flock of 200." At Bishop Frome, April 

24, *' several seen." 

Woodcock {Scolopax rustieola). On the night of October 80, or early 
morning of 81, there was a largo arrival of Woodcocks on the Yorkshire and 
Lincolnshire coast. Sixty were shot at Spam Point on the morning of the 
81st ; wind N£, moderate to strong. The birds seem to have been much 
exhausted by their passage. 

(8.) Nesting. 

Song Thbush {Turdus musicus). 7. March 26 ''first eggs," April 8 
young ; 5. April 15 "Nest of Thrush and Blackbird found with addled eggs ;** 
April 20 « Hatched;*' S.March 22 *<Nest with 8 eggs;" 16. April 18 
" ready to leave nest;" 9. April 2 *' 5 eggs in nest;" 24. April 15 ** eggs." 

25. Under date April 20 the Thrush is reported as quite near, presumably 
in consequence of the severity of the late winter. 

Both Thrush and Blackbird later in nesting. A large proportion of the 
first eggs of both species was destroyed by the wet and cold Spring. 

Book {Corvtis frugilecfus.) Building: 4, March 4 ** building;" 7. February 
7 ''building;" 8. February 9 *' beginning to repair nest;" March 80 
" sitting;" 13. March 1 "building;" 12. March 1 *' building;" 14. March 8 
"building;" W.February 26 "building;" 16. March 7 "building;" 22. 
March 9 "building;" 25. March 9 "began to build same day and same 
branch of tree as in 1878." A week later in nesting on the average than in 
last year. Earliest at the most southern stations. 



Genebal Remabks. 

The CiBL Bunting (Emberiza Cirlus) was heard singing at Bishop Frome 
on April 4. Any information regarding the nesting of this species would be 
very interesting. It appears to be confined to the south-western counties 
in England, and even there is very locally distributed in the breeding 
season. 

The observer at Hatton, near Wragby, is correct in supposing the Pied 
Wagtail, the Motaeilla lugvhrU of Temminck, is found in Lincolnshire during 
the winter ; in all but some of the more northern counties examples may be 
found throughout the year. 

The " Yellow Wagtails " observed in the same locality in the winter months, 
are not our common Yellow Wagtail, the M. Rati of Bonaparte, which is a 
regular spring migrant to this country, coming about the middle of April and 
leaving again in September ; they belong to another Britbh species, the Gh*ey 
Wagtail, Motaeilla Sulphurea, Bechstein, these are only autumn migrants to 
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the southern and eastern counties, leaving again in the spring. ^^ This 
species is much more aquatic in its habits than the common YeUow Wagtail. 

The Snow Bunting ( Pleclrophanes nivalis) was taken for the first time 
at Marlborough shortly before January 1 this year. 

The severity of the winter of 1878-79 caused an almost unprecedented 
mortality amongst birds, great numbers of various species succumbing to the 
cold. This mortality was perhaps most apparent amongst the Turdida and 
the Starlings. Spring brought little or no improvement; birds did not nest 
till much later than their average time, and in a vast number of instances 
the first eggs were addled and destroyed by cold rains, and an abnormally 
low temperature. From Marlborough it is remarked "eggs have been 
noticed to be very small in many cases and unequal in shape.'* 

The scarcity of young Partridges is probably unprecedented; on some 
manors not a young bird is to be found, and it will take several good nesting 
seasons to bring up the stocks to their old numbers. 



DISCUSSION. 

Mr. Eaton congratulated the Society on the progress shown by the observers 
in furnishing information for the reports just read, but stress should not be laid 
too much on the earliest appearance of the flowering or leafing of individual 
plants, which might possibly be in an abnormal condition. Regard should ratlier 
oe paid to the general aspect of the species in question. As to the inclemency 
of the season just past, he had noticed primroses in full flower so late as the Ist of 
June, in the lanes on the northern outskirts of the New Forest, in Hampshire; 
close by, in the Forest, many of the oaks were only in bud, being as bare in 
appearance as at mid-winter. Quite recently ho had gathered the young foliage 
and flowers of primroses in a wood near Aduington, Kent, and was informed that 
the plants had been in flower all the summer. He fancied, from their remarks, 
that some of the observers were unaware that several of the resident British birds 
commenced their song in the autumn, and might be heard in mild weather all 
through the winter. Last week a thrush was singing at Bromley, though with 
uncertain note ; and he had once heard a thrush singing joyously in a heavy 
snowstorm on Christmas day. 

Mr. Scott said that it was very remarkable that the intense frosts of North- 
west America were well known not to kill the larvae and pupss of insects. He 
would therefore like to learn what was the condition of the pupse, as their tissues 
were not frozen like those of nlants. 

Rev. T. A. Preston stated that the observer at Isleworth had collected a 
number of the larvn of insects during the severe frost of last winter, and after 
being brought into a warm room and thawed they showed si^s of life. 

Mr. Lecky thought that worms were driven out of their holes by the wet and 
then drowned. With regard to the flowering of plants, he mentioned that he had 
observed an almond tree in Birdcage Walk in bloom last year (1878) on Feb. 
23rd, while it did not come into bloom this year (1879) until April 23rd. There 

* The nesting distribution of this species in Qreat Britain is very peculiar. Professor 
Newton, in his New Edition (4th) of »' YarreU's British Birds," Vol. I., page 664, says,— 
** A line drawn across England from the Start Point, slightly curving to round the 
Derbyshire Hills, and ending at the mouth of the Tees, will, it is believed, mark off the 
habitual breeding-range of this species in the United Kingdom ; for southward or east- 
ward of such a line it never, or only occasionally, breeds ; while to the westward or 
northward its nest may be looked for in any place suited to its predilections.*' 
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should be standard trees, so that the observer could note when they came into 
bloom and compare them with others. 

Mr. C. Harding inquired if it were possible to compare each year's observa- 
tions with an average of a number of years ? 

Mr. Whipple thought that it would be desirable to give the common as well as 
the Latin names of the insects. 

Mr. Baldwin Latham said that during the year he had been engaged in in- 
specting various sewage farms throughout the country, as one of the Judges for 
the Royal Agricultural Society, and he had found that the time of cutting the 
rye-grass crop was, on an average, one month later this year than in previous 
years. There had been, however, a rapid growth of root-crops during the months 
of July, August, and September. It was a general complaint throughout the 
country that slugs had been very numerous, and had done much mischief ; in 
many places the caterpillars had completely stripped gooseberry bushes, and in 
some places the currant bushes. With regard to the old adage about the oak 
and the ash, he had found this year that in some places they came out together, 
but taking the country through, the ash was considerably later than the oak, and 
in the North of England and some of the Midland Counties, many ash trees had 
been killed by the protracted winter. 

Mr. Scott wished to know whether Mr. Latham had noticed any difference 
between the state of the crops in Yorkshire and in the Thames Vallev, as in the 
latter district the rainfall had been much more excessive than in the former. It 
was remarkable that while the potato crops in Wales were almost destroyed early 
in August by disease, those in Ireland showed very little signs of it at the same 
period. 

Mr. Baldwin Latham, in reply to Mr. Scott, said that in 1877 the crops were 
bad, in 1878 they were worse, and in 1879 they were simply ruinous. Potatoes 
were grown on many sewage farms. At Aldershot, where the soil was sandy and 
favourable, the heavy rain of May 28th and the subsequent wet summer destroyed 
large tracts of potatoes. It was remarkable that there was but little disease in 
the potatoes on the sewage farms during the past wet season, or indeed at any 
period. This was perhaps due to some property of the sewage that killed the 
fungoid growth which caused the potato disease. With regard to cereal crops, 
he had observed this year that there was a want of filling in the lower portion of 
the ear in the case of wheat, oats, and barlev, and hi some cases of barley on 
heavy land the ears were devoid of grain. l*his state of things would naturally 
affect the yield ; and moreover, in the absence of sunshine, in a wet season like 
the past, the quality of the grain was as a rule very inferior, which again affected 
the price. 

Rev. T. A. Preston in reply said he was not aware that any experiments had 
been performed for the purpose of determining whether the fluids of insects had 
been frozen. The larvae were in some cases stiff when brought into a warm room, 
but afterwards revived. Mr. Lecky had observed that the worms were probably 
drowned, with which the Fellows present seemed to concur ; and ne (Mr. 
Preston) also thought that this was the case, as the temperature of the earth had 
never fallen below 32°. It would be very difficult to select standard trees for 
reference. It was not unfrequently the case that a particular tree was noto- 
riously in advance of all others of the same species in the same locality, e.g. a 
Horse Chestnut flowering a week or more before others near ; also the conditions 
surrounding them were continually altering, even pruning would make a 
difference. But it was desirable to record the times of leafing and flowering of 
some at least of the trees and shrubs in cultivation, without selecting such ex- 
ceptional trees as those alluded to. He quite agreed with the remark that it was 
desirable to have averages ; this would be done as soon as there was a sufficient 
number of years to work upon. But it would not be expedient to insert the 
common as well as the Latin names oi insects and plants, as they were not known 
by the same name all over the country. Under any circumstances, the scientific 
names must be inserted. At Marlborough, it had been observed this year that 
although potatoes were good when first lifted, in the course of a couple of days 
they had become greatly diseased. 
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Notes on the Meteorology of Zanzibar^ East Africa, By John Robb, M.D., 
F.M.S., Surgeon Indian Army. 

[Bead NoTember 19th, 1879.] 

In offering a few remarks on the meteorological observations made at 
Zanzibar daring 5 consecntiye years, it may be well at the oatset to state 
briefly the geographical position of the island and its general formation. 

The island of Zanzibar is situated off the east coast of Africa, about mid- 
way between Aden and Natal (Durban), at a distance of 1,700 miles from 
each of those stations, and is about 2,400 miles in a direct line south- 
west from Bombay. The island stretches in a direction from NNW to SSE, 
between south latitudes 5^ 48' 0" and 6^ 28' 85'' and between east longitudes 
89"" 8' 80" and 89"" 14' 20", its extreme length being about 52i EngUsh miles. 
Its breadth varies considerably, owing to an irregularly broken coast line, but 
its greatest uninterrupted breadth may be put down at 27 English miles. 
Zanzibar Channel, between the island and the coast of the mainland of Africa, 
varies in width from 25 to 80 miles. The island has never, I think, been 
surveyed, but it is estimated to cover an area of 400,000 acres. It is more 
than twice the size of Malta, and rather less than half the size of Cyprus. 
According to some recent measurements the greatest elevation of its surface 
is 440 feet, and this height is reached a short distance north-east of the town 
on the hilly ridge that traverses the island interruptedly in its long axis, only 
a few miles distant from its west coast. 

Dr. Christie describes the island as of coralline formation " erected on a 
base of stratified sandstone. . . . The madrepore structure is evidently based 
upon the summits of an abrupt and sharp rising submarine range, which of 
course must have been under the ocean level at some remote period. By the 
action of the gradually subsiding waters, a coralline conglomerate has been 
formed. On the southern and eastern parts of the island the deposit is more 
scanty, merely filling up the interstices of the coral rag, leaving exposed the 
bare summits, and making travelling, except by foot, exceedingly difficult. 
Where sufficient deposits have been left, the soil is fertile and the crops early, 
the porous understructure carrying off superfluous rains, but still retaining 
moisture and heat.'* The rich and productive section of the island is that 
occupying chiefly the western tract in its gently undulating slopes from the 
central ridge to the sea level. This is the leeward aspect, and it is in this 
direction that all madrepore islands are said to grow, while it is well pro- 
tected from the long continued force of the SW monsoon. A few short 
streams intersect this fertile tract and discharge themselves into the sea, 
forming at their mouths, with the reflux of the tide, dense mangrove swamps, 
where the land is low and level. The eastern slope is in some parts fertile 
and populous ; though generally, towards its southern limits, it is a waste and 
barren district, owing to its prolonged exposure to the desolating influence of 
the SW monsoon. Yet, from all accounts of natives, this is the healthy 
division of the island. 
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Near the middle of the west coast of the island is B&s Bhangani, a triangular 
spit of land on which is built the town of Zanzibar. It is in 6"" 9' 40'' S 
lat. and 89^14' 20" E long., and at this point the observations were made, 
the results of which are given in the accompanying tables. These results 
are from the uninterrupted daily readings of various instruments for the five 
years 1874 to 1878 ; but in one or two particulars they differ so much from 
the observations abready published for Zanzibar, that a few remarks in ex- 
planation seem to be called for. I am not acquainted with any recent 
records by foreign travellers or residents, and I cannot find out if Dr. Christie 
has published separately any observations besides those given in Chap. I. of 
his interesting book on the '< Cholera Epidemics in East Africa." According 
to Burton, an « Eurasian apothecary, in charge of the Consulate, filled up 
in a rude way, during 9 months, a weather book with observations of the 
barometer, of two thermometers, attached and unattached, of dry and wet 
bulbs, of evaporation and of rainfall.*' And he continues, '< In the Journal of 
the Royal Geographical Society,* Colonel Sykes published a record kept 
during 11 months in 1850, of the indications of several meteorological 
instruments at Zanzibar, unhappily without those of pressure." Then, once 
more. Captain Burton gives the results deduced from his own observations 
during a period of 9 months (1858-54), in his "Zanzibar," Vol. 11., 
Appendix A. pp. 427-428. There does not, however, seem to be the record 
of any single complete year, — a circumstance no doubt due to the fact that 
many of those who have hitherto made observations, were engaged in travel 
and exploration, and had no fixed residence for any length of time. 

From the accompanying series of observations, a fair average estimate 
may be made of the meteorological influences at work in determining the 
climate of Zanzibar. It has not been possible to give more than the general 
direction of the wind ; and the amount of cloud and of evaporation has not 
been recorded. 

The late Dr. Parkes says : — '< For physicians the amount of evaporation is 
a very important point, not merely as influencing the moisture of the air 
abstractedly, but as aflecting the evaporation from the skin and lungs;" but 
he remarks that " it is not easy to determine it experimentally, and no instru- 
ment is issued by the Apny Medical Department." In a temperate climate 
like that of Europe, with a mean temperature of 52^^, the annual evaporation 
is considered equal to a layer of water 87 ins. thick, but within the tropics it 
varies from 80 to 100 ins. Such excessive evaporation does not go on un- 
checked in the island of Zanzibar, especially in its western half, for there is 
a rank luxuriance of protecting and absorbing vegetation, requiring for its 
nourishment all the moisture that can be derived from a rainfall that is at no 
time great. 

The average annual rainfall of 5 years is rather more than 61 ins., or only 
about double the average yearly fall in England. Hardly any other element 
of climate is of more importance to Zanzibar than the rainMl. To raise and 

• VolXXm., p. 101. 
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carry to maturity the food crops of the island, the rainfall must not be exces- 
sive, nor mast it come in sadden deluges. These would result in damage to 
crops already standing, and in more general destruction by washing away the 
thin coating of soil which is nowhere too abundant or rich. Looking at the 
recorded rainfalls of former years — 85 to 167 ins. — as stated by Burton and 
Christie, and comparing them with the tabulated results of the last 5 years 
given in the Appendix, it is evident that the rainfall has greatly decreased. 
Meteorologists recognise an intimate connection between the presence of trees 
and rainfall, so much so, that the rapid progress of tree-planting in the 
treeless tracts of the north-west of the United States of America at the present 
time, suggests that climatic changes of an advantageous nature will be 
recorded by the next generation. In this light, it is perhaps possible to 
believe that the diminution of the rainfall of recent years at Zanzibar, is in a 
measure due to the great destruction of trees over the whole island by the 
cyclone of the 15th of April, 1872. The slightly elevated portion of the 
centre of the island would be likely to show a heavier rainfedl than that 
registered at the point on which the town stands ; but it is assumed that the 
excessive falls already referred to were from observations also made in the 
town. The average number of rainy days is 121, one-third of the year, 
ranging from 101 to 189 during the period recorded. Only once during the 
5 years has the rainfall oi 24 hours reached 4*74 ins., and that was in 
December, 1877. Zanzibar has its double seasons of unequal duration, 
which, though best marked out by the prevailing winds, are less exactly 
determined by the so-called Greater and Lesser Bains. The advent of the 
rainy season corresponds with the sun's passing the zenith of Zanzibar in its 
northern and southern declinations— that is, on March 4th, and October 9th. 
The Greater Bains fall in March, April, and May, with their maximum in 
April, showing an average in 5 years of 14*84 ins. for that month ; the Lesser 
Bains are from mid- October to the end of the year, November and December 
giving an average respectively of 7*89 ins. and 8*06 ins. The driest month 
is September, with an average rainfall of 1*86 in. No month is rainless. 

The monsoon winds follow each other at pretty constant intervals, though 
they vary somewhat from year to year in strength and duration. Generally 
southerly winds blow more or less steadily from the beginning of May till 
October. The heavy rains of this monsoon reach Bombay about the end of 
June. From mid-December till about mid-March NE winds blow steadily, 
though during a shorter period and with a less maximum of force than the SW 
monsoon. Variable winds and 'calms characterise the intervals between the 
monsoons, and it is during this double season, locally known as Tonga Mhili, 
or *' The Two Sails," that the most active trade is carried on between Zanzi- 
bar and the coast of the mainland, for then it is possible for native craft to 
navigate for a Umited distance north and south of Zanzibar. While this is 
so for local traffic, the periodic monsoons regulate the movements of the sea- 
borne trade with ports more remote, such as in India, the Persian gulf, Arabia, 
and the Bed Sea, in a northerly course, and in Madagascar, the Comoro 
Islands, and the Portuguese possessions in East Africa in a southerly direction. 
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It is in this connection that these periodic winds have the principal share in 
the distribution of epidemic disease, — a connection traced by Christie in his 
work ahreadj referred to. 

The mean temperature of 5 years is 80^*8, and the average yearly range, 
from highest maiimnm to lowest minimum, is 17^*3. The hottest months of 
the year are February and March, with a mean temperature of 82°'9 and 
83^*2 respectively ; the cool months are July and August, averaging 77°' 2 
and 77^*4. This gives a small amplitude of the yearly fluctuation — rather 
less than 6° — and to this limited range of temperature is largely due the 
debilitating nature of the climate of Zanzibar, particularly as affecting the 
nervous system. The heat is constant and moist, and even gentle exercise 
is usually attended with excessive perspiration. The constant evaporation 
from the water surrounding the island tends to lower the temperature and to 
charge the air with moisture. The maximum daily temperature is reached 
between 2 p.m. and 8 p.m. The minimum of the day takes place between 
10 p.m. and 4 a.m. ; and it is during these treacherous hours, when heavy 
dews fall, that the body injudiciously exposed in sleep to a falling tempera- 
ture is most liable to contract the *' chills *' which, in tropical climates, lay 
the foundation of bad health, and cause death more frequently than exposure 
during the day-time to direct solar heat. The mean of the maximum tem- 
perature of solar radiation (black bulb thermometer in vacuo) for 4 years is 
162^*1; the greatest maximum reached being 187^*5 in February, 1877^ 
while the mean temperatures of evaporation and of the dew point are respec- 
tively 74^*7 and 71°'9, falling 2° to 8° below these points during the months 
of July and August. 

The humidity has already been mentioned as considerable and constant. 
The mean percentage of saturation is 80, and this large proportion of at- 
mospheric moisture greatly adds to the exhausting effects of the heat by 
retarding evaporation from the surface of the body. It is for this reason, or 
rather on this account, that high authority asserts that those ** who take 
exercise in the open air, even in the hot parts of the day * are in the highest 
state of health,* the action of the lungs and heart being increased, and so in 
a degree, counteracting the effects of climate.*' But the effects of humidity 
are much influenced by the prevailing temperature, and Dr. Parkes affirms 
that ** warmth and great humidity are borne on the whole more easily than 
cold and great humidity.** 

The range of the barometer at Zanzibar is 0*186 in. when corrected and 
reduced. The mean pressure of 4 years is 29*985 ins., which is almost 
exactly that indicated by the barometer at the Equator, or 29*948 ins. 
The temperature and pressure charts show their relations to each other 
throughout the year, — a rising thermometer corresponding with a falling 
barometer. Electric phenomena are most frequent when the barometer is 
depressed, and thunderstorms take place from November to March, during 
the prevalence of the north-east monsoon. 

Generally, the climate of Zanzibar is not such as would be expected so 
near the equator. It has been greatly abused, but much of the bad cha- 
racter commonly ascribed to it is due to the shortcomings of individuals, who, 

NEW SERIES. — VOL. VI. C 
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unwilling to confess their indiscretions of life, think climate a fit and proper 
scape -goat whereupon to lay the results of their own irregularities. That 
the cHmate of Zanzibar is debilitating is not to be denied ; and after a few 
years' residence under ordinary conditions of existence, a change to a 
bracing climate is necessary to re-establish health for a further term of 
service. As is seen, the temperature is comparatively even throughout 
the year, and from year to year ; not in itself excessive, but, combined with 
humidity, sufficiently high to exert a depressing effect upon the nervous 
system generally. These remarks apply to the town chiefly ; the interior of 
the island, where vegetation is rank, and the malarial poison constantly 
active, is not so healthy ; but to what degree health becomes endangered has 
not yet been tested, since, in the case of European^ at least, residence in 
those parts has been only temporary, and after a rough-and-ready fashion. 
The coast of the mainland of Africa is undoubtedly prejudicial to health ; and 
both Europeans and our British Indian subjects, who have occasion to pass 
any considerable time there, suffer severely from fever of a bad remittent 
type and from dysentery. The dweller on the coast is readily recognised by his 
sallow complexion and care-worn features — the first striking characteristics of a 
constitution poisoned with malaria. To such, the simple change to healthier 
Zanzibar is highly beneficial ; but nothing short of a long sea voyage or a 
journey home is altogether sufficient to counteract the disastrous effects of 
this malarious poisoning. All seasons of the year on the coast are bad, but 
some are better than others, and travellers passing into the interior are 
usually recommended to get clear of the coast before the heavy rains begin 
to fall. February and March are the favourable months for making a start. 
Yet it must be remembered that the seeds of disease are not nnfrequently 
sown by even a short occupation of the coast, whether from choice or from 
the necessary time required in building up a caravan, and death overtakes the 
traveller when he has advanced many marches into the more healthy interior. 
To avoid as much as possible encountering any such risk, it is well for 
travellers always to march quickly across the unhealthy belt of coast, and to 
locate their camps in the higher and drier districts beyond; and thus, 
though duty may require their presence at the coast, they may wisely 
contrive to pass the treacherous hours of the night where possible risk of con- 
tracting disease is reduced to an almost controllable minimum. Bearding 
the town of Zanzibar itself, stringent sanitary rules are much needed. 
Once in force, they will greatly add to the comfort and well-being of the foreign 
resident; and in greater measure, according as the hygienic conditions of his 
individual life are such as life in all tropical climates demands. The mercan- 
tile houses long established in Zanzibar think fit to provide for the relief of 
their agents and clerks every 8 years, in ordinary circumstances; and this 
term of continuous residence may be doubled, without apparent injury to 
health, provided always that no element of debility already exists, which a 
tropical life might be expected to bring into activity. General improvements 
now in progress in the opening out of streets and rebuilding of houses will 
materially add to the dignity of the capital, to say nothing of the higher 
benefits that will certainly accrue to the public health of the place. 
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BEIUSXB OH THE UETEOBOLOGICAL OBSEBVATIOHS. 

The Tables submitted herewith are the result of daily recorded readings 
of various instramontB for 5 consecutive jcara, — 1874 to 1878 inclusive. 

Amongst former observations which have been published, and to which I 
have had access, there does not seem to be the record of any one complete 
year, a circumstance due no doubt to the fact that those observaUons had been 
made by persons engaged in travel and exploration, with no fixed residence 
and always more or less on tbe move. 

The instruments employed were all originally obtained from the Meteoro- 
logical Office for the use of Lieut. Cameron's Expedition. They all 
possessed Kew Certificates. 

The readings of all the Instnuuente have been corrected for index error, 
and the barometric pressure has been corrected and reduced. ' 

The barometer is a marine one (Eew pattern) ; the rain-gauge is of 
Glaiahor's pattern, and has been examined at sunset daily ; the solar maxi- 
mum thermometer is in vacuo with blackened bulb, and has been observed 
once a week ; the other instruments need no description : at least 3 observa- 
tions have been mode daily, and oftener when possible. 

The positions of the instruments arise from absolute necessity. They 
occupy the best and safest places that can be bad for them, and, except in 
their height from the ground, they enjoy all the conditions required for 
accurate description. The thermometers are 27 ft., the solar maximum 
thermometer 47 ft., and the ram gauge 44 ft. above mean sea level. 

Some instruments were wanting for a while, as shown on the records, but 
there are still SJ years complete. 
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It has not been possible to give more than the general direction of the 
wind, as judged by the flags on the various flagstafls, all of which rise high 
enough to be free from eddies. The amount of cloud and of evaporation 
has not been recorded. The dew point temperature, and the percentage of 
relative humidity, have been worked out by using Mr. Glaisher's factors. 



On a New Farm of Hygrometer. By Georob Dines, F.M.S. 

[Bead December 17th, 1879.] 

The Hygrometer which now bears my name, was first described at the Brigh- 
ton Meeting of the British Association in 1872. Its main feature was a con- 
trivance for passing water, of a lower temperature than the dew point, through 
a small vessel covered with glass. When the dew appeared upon the surface 
of the glass the flow of the water was stopped, and the temperature taken by 
means of a thermometer, the bulb of which was placed inside the small vessel, 
just nnder the surfiEkce of the glass. 

Since 1872 I have taken numerous observations with that Hygrometer 
without any definite object in view, and I have made more than one attempt 
to alter it, so that when the dew point could not be obtained by means of 
water, ether could be used. My earlier attempts, however, were not very 
successful ; but during last summer, when wishing to make a systematic and 
continuous set of observations, I found that on some days well-water was not 
sufficiently cold to give the dew point, and as ice could only be procured from 
a distance, many observations were missed. This difficulty frequently 
occurred at a time when the wider range of the dry and wet bulb ther- 
mometers would have made such observations the more valuable, and my 
attention was therefore again turned to the subject. The result is, an instru- 
ment cheaper than the old one, equally simple, and adapted for the use of 
either ether or water. 

The outside dimensions of the instrument, inclusive of the wood casing, 
are about 10 ins. in length, 8 ins. in breadth, and 2 ins. in depth. The 
upper part consists of a vessel of thin metal, 6 ins. long, 2} ins. broad, and 
1| in. deep. Beneath this and detached from it, but connected by a pipe, 
is a small chamber 2:^ ins. long, 1^ in. deep from back to front, and J in. 
broad upon the face, standing about i in. more forward than the vessel 
above, and with a piece of thin black glass or metal in front. Inside this 
chamber, parallel to the front, is a division which separates it into two parts. 
This division does not extend quite to the top of the chamber, and is slightly 
turned over towards the front, so as to allow water to pass over it, and to 
induce the latter to flow more directly to the centre of the front of the 
chamber. The upper vessel is connected with the bottom and back part of 
this chamber by a small pipe, with a tap to it which is turned fi'om the 
outside. 

The front of the chamber has a pipe attached to the bottom, passing up- 
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ward in oil incUnad direction, &nd terminating st the ontaide in a small lip or 
epoat. A thermometer, with the bnlb inside and over Qie front of the 
chamber, pasaes Uu-ongh an indiarubbar eollar at the top of it, and is pro- 
tected by a groove sunk in the lace of the wooden case. 

The action of the inatrnment is aa fol- 
lows : — Water, of a lower temperatare than 
the dew f>oint, is placed in the npper ves- 
Bel, and, on the tap being tnmed, flows 
into the back of the small chamber, and 
thence passing over the tt^ of the middle 
division flows downward, cooling is its 
passage the thermometer and black glass, 
A, and eTeotnall; eacapes by the small 
spont on the right tdde of the instmmeat. 
Aa soon as dew appears on the glass, the 
flow of the water is stopped by means of 
the tap, B, and the temperatare is read off 
by the thermometer. 

When other is nsed, it is pou«d into the 
small spoat, passes down the inclined pipe, 
and remains in the front part of the cham- 
ber. A piece of metal tnbe, groond bo as 
to fit closely the inclined pipe, and with a 
an aspirator attached, is then inserted, and 
the dew point is ascertained in the same 
way as by Begnanlt's Hygrometer. 

The size of this Hygrometer depends mainly npon the length required for 
the thermometer ; but it may safely be made of less size than that mentioned 
ia this paper. The wood casing may also be dispensed with, except in front, 
bnt owing to the rapid condacting power of the metal, and the condensation 
of moiatare which takes place npon its snrfaoe, the casing adds greatly to the 
comfort of the observer while naing the instniment. 

I have again tried both glass and silver for the sorboo on which Ste dew ia 
deposited, and atill prefer black glass to any other substance ; bat whether 
glass or silver is naed, there is onepointto which much importance is attached, 
viz, that the centre shoold be made thinner than any other part. This 
arrangement cansea the dew to appear npon that part first, thongh aometimw 
only momentarily, and thus a better definition la obtained than when it covers 
the entire sorface. 

Apart from its moderate cost, the most noticeable feature in this Hygro- 
meter will be found in the use both of ether and water in the same instniment. 
Ether may be used at any time, and in any place, bat it is both costly and 
troublesome, and therefore ought not to be resorted to except in eases of 
necessity. Water, on the contrary, when ice is not required, can hardly be 
said to coat anj'thing ; it can be used both with eaae and pleasure, and ita 
temperature aa it passes through the small chamber, on the face of which 
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the dew is deposited, may be regulated with the utmost nicety, while at the 
same time the thermometer can be leisurely read off. 

For some years I have been using the instrument designed in 1872, which 
is very similar to this, and am therefore in a position to state from long 
practice what are the best means of making such instruments fully available. 
Residents in the country have generally a well upon their premises, the 
water from which wUl give the dew point, both outside and inside the house, 
through a great part of the summer months, and in greenhouses, &c. for a 
much longer period. As the winter approaches the water from the bottom 
of a pond, or a large cistern, will often be found cold enough for the purpose; 
and when snow or ice is about, I haTe had a heap thrown up which has 
lasted for some days after the frost has disappeared. 

Persons residing in large towns have not so many advantages for using 
the instrument without ether, but, on the other hand, ice .can always be 
obtained by them at a moderate cost. 

If a lower temperature than 82^ is required, salt may be mixed with the 
snow or ice, but the latter alone is generally cold enough to give the dew- 
point indoors. 

The Hygrometer of 1872 has the surface on which the dew is deposited 
horizontal, and when used is placed on a flat surface ; the present instrument 
has the surface vertical, and is intended to be hung by a nail upon the 
thermometer stand ; so far as my present observations extend, the horizontal 
position is preferable ; the sky is then reflected on the glass, and the deposit 
of dew upon it shown more clearly than when the glass is vertical, and the 
dark earth seen in it as a back ground. This inconvenience is, however, in 
a great measure obviated by slightly inclining the glass from the vertical 
position when the instrument is in use. One further hint may be worth 
giving while touching upon this subject, which applies equally to both of 
these Hygrometers. It is this — try to get the water in the small chamber a 
little above the dew point temperature, and then allow colder water to 
trickle slowly through. If the cold water is allowed to flow into the small 
chamber with a rush, the glass will probably be covered with dew before the 
thermometer has time to give the temperature, or the water may be colder 
than is necessary, and the result will be an error of 2° or 8°. 

The question may be asked, ** Is this Hygrometer intended to supersede 
the use of the dry and wet bulb thermometers ?*' The answer decidedly is 
" No." The indications they give are so simply and easily followed, that it 
is difficult to imagine any instrument better suited for noting the changes 
which take place in the atmosphere ; but the question to be determined is 
this — Is it possible, by knowing the temperature of the dry and wet bulb 
thermometers, to determine that of the dew point ? It is here that doubt 
exists ; and it is with the hope that the instrument now described may aid in 
the solution of this question that I have brought it under the notice of the 
Meteorological Society. 
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DISCUSSION. 

Mr. Whipple thought that the dew being deposited on a flat, black glass 
surface, was a great advantage, and that in this respect the instrument was 
better than Regnault's Hygrometer. He believed that iced water could be used 
with Regnault's instrument as well as ether. He should like to have a number 
of observations made with this instrument, as the dew point from eye observa- 
tions differed somewhat from that found by calculation. 

Mr. Symons said that a Regnault*s Hygrometer with a flat surface had been 
exhibited before the Paris Academy by M. Alluard, the cost of which was about 
£G ; but the price of Mr. Dines's instrument would be about £1. He thought 
that the grinaing of the glass in the centre would have to be done with great care. 
He did not consider it desirable that this instrument should come into general 
use, as all observers would not be careful enough in using it, and personal 
errors would be very great ; but for comparative purposes it would be extremely 
useful. 

Mr. Casella said that the Dines Hygrometer was fast becoming well known 
and appreciated. It certainly gave an easier means of finding the dew point at 
any given spot than any other instrument he knew of, and it was as surprising 
as it was interesting to watch by it the rapid changes in the state of moisture 
in the air. In other instruments for this purpose, as the dry and wet bulb for 
instance, water only was used, whilst in DaniclFs one great difficulty consisted 
in obtaining the indispensable ether of proper strength, especially in warm 
countries ; and though these difficulties seemed to be considerably lessened in 
using Regnault's Hygrometer, yet ether was still necessary; whilst in the 
modUications of his instrument now introduced by Mr. Dines, either cooled water 
or ether might be used with equal facility, and the dew point shown in any part 
of the room or out of doors as often as desired. As to the question of dark glass 
or metal, Mr. Casella agreed with Mr. Dines in preferring the glass. He well 
remembered that in some interesting experiments on Regnault^s Hygrometer at 
which he assisted, in connection with the late Dr W. A. Miller and Colonel 
Sykes, they insisted on a black glass bulb accompanying the instrument, as likely 
to be preferred to the silver one with which it was then usually made. 

Mr. Scott believed the instrument would do only for careful observers. The 
Meteorological Council had recently requested a gentleman to undertake a 
comparison of various kinds of hygrometers, and this would shortly be carried 
out at the Cavendish Laboratory, Cambridge. He was sorry none of the speakers 
had mentioned Prof. Bellies arrangement for producing an artificial movement of 
the air round the wet bulb, or Prof. Schwackhofer^s apparatus for determining 
the absolute amount of aqueous vapour in the air. 

Mr. Dines in reply said he was not quite satisfied with one part of the 
hygrometer. He doubted if the joint between the glass and metal would stand 
permanently against ether. He should regret the loss of the bright black sur- 
face of the glass, but if metal could be found for the purpose it would be prefer- 
able. It might be soldered on to the other parts, almost detached from the 
wood ; there would be less material to cool down, and nothing in the instrument 
likely to get out of order. 



The Diunial Range of Atmospheric Pressure. By Bichard Stbachan, F.M.S. 
(Plate n.) 

[Read December 17th, 1879.] 

In the Quarterly Journal of the Meteorological Society, Vol. V. p. 41, the 
late Mr. J. Allan Broun, F.R.S., stated his belief that more facta were 
required before any hypothesis would be generally accepted as true and 
sufficient to account for the phenomenon of diurnal range of atmospheric 
pressure. As a contribution towards such tin accumulation of facts, the 
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accompanying table of co-efficients of diurnal atmospheric pressure is now 
submitted to the Society. These co- efficients have all been calculated from 
the original data by Mr. G. Harvey Simmonds, F.M.S., who has most kindly 
placed them at the author's disposal. 

According to the nomenclature adopted by Mr. W. W. Rundell, F.M.S., 
these co-efficients are designated as follows : — B^ and C^ are respectively the 
semicircular components and angles ; Bj and C,, the quadrantal components 
and angles ; B3 and Cj, the sextantal components and angles ; and the 
superposition of their respective curves composes the curve of barometric 
diurnal range. 

The chief of these co-efficients have been plotted on diagrams, numbered 
I. to YI. (Plate II.), in the manner now to be described : — 

Diagrams I. and m. have for abscisssd the latitudes of the places of 
observation, and for ordinates the values of B^ and B, respectively. 

Diagrams II. and lY. have also latitudes for abscissas, but the ordinates 
are values of C^ and C, respectively. 

Diagrams Y. and YI. have the elevations of the places of observation 
above the sea for abscissse, and the values of B„ C, respectively, for the 
ordinates. 

By means of these co-efficients, the equation 

E = Bi sm (e + CO + B, sin (20 + C,) + B, sin ( 86 + C,) 

gives the component of the barometric range at any time d reckoned in 
degrees from midnight. 

From diagram I. no direct relation can be traced between the semicircular 
component and the latitude ; all that can apparently be noticed is that its 
value decreases rapidly as the latitude increases beyond 40^. 

From diagram U. no direct relation can be traced between the values of 
the semicircular angle and the latitude. C, for Simla is abnormal, and doubt- 
less due to elevation above the sea. Its values for Greenwich, St. Petersburg, 
and Sitka are also abnormal, but the causes are not obvious. 

Diagram III. shows an evident relation between the quadrantal component 
and the latitude. In the tropics the e£fect of latitude is scarcely perceptible, 
but from latitude 28^ to 60^ the value of B^ decreases at the rate of '001 in. 
per 1° of latitude. 

Diagram lY. can hardly be said to show any relation between the 
quadrantal angle and the latitude. The values of Cg for Sitka and St. 
Petersburg are peculiar. 

Diagram Y. exhibits no relation between the quadrantal component and 
elevation above the sea. 

Diagram YI. exhibits no relation between the quadrantal angle and eleva- 
tion above the sea. 

The sextantal constants C3, B3, are generally of inconsiderable importance, 
and are not discussed in this paper. 

Mr. Rundell says :* " Speaking very roughly, the semi-circular com- 

* Quarterly Journal, Vol. V. p. 18. 
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ponent may be said to vary, up to latitude 45^, as sin | latitude, and then to 
decrease somewhat irregularly in the higher latitudes. The quadrantal com- 
ponent may be roughly said to vary as cos' latitude, and the sextantal 
component as cos' 2 latitude.* These di£ferences seem enough to show that 
no simple function of the latitude is likely to express the sum of the three 
components.*' These conclusions seem to require confirmation. 

Mr. Bundell noticed a remarkable difference in the mean quadrantal angles 
for Greenwich and Oxford. Its phases occur at Oxford, he says, about half- 
an-hour earlier than at Greenwich, but according to Mr. Bimmonds only 
16 or 17 minutes earlier. He also found the quadrantal component larger 
at Oxford than at Greenwich, and thinks that *' The larger values for Oxford 
as compared with Greenwich are no doubt to a great extent due to those 
causes which distinguish the meteorology of inland stations from those which 
are near the coast." Mr. Sinmionds, however, obtained the reverse result. 

Mr. Bundell adds : *' These causes of difference may probably be summed 
up as belonging to differences of temperature and difference of range of 
temperature, differences in relative humidity and in range and kind of vapour 
pressure, relative amount of cloud and sunshine, and the whole of these as 
modified by latitude and by prevalent winds, "f 

Mr. F. Chambers maintains the existence of a distinct diurnal variation of 
barometric pressure, due to convection currents of air arising from the 
expansion of the atmosphere over heated land, producing a fall of the 
barometer in the interior, and which, accumulating over the surrounding sea, 
produces there a rise of the mercurial column. He concludes that ''nearly 
all the differences observable in the diurnal variations of the barometric 
pressure at different stations in the British Isles are explicable by the 
ordinary convection current theory, and that the problem of giving a complete 
explanation of the diurnal variation of the barometric pressure there is 
reduced to the explanation of the normal variation,"! which he believes 
will only be made by more attention being given to the development of the 
diurnal variations of the wind. 

It ought not to be overlooked that Mr. Bundell has remarked that '' the 
quadrantal angle varies so little that the equation of time becomes a con- 
siderable fEkctor in its composition, and where the observations are regulated 
by the hours of mean time a correction should be made;'* however, as 
regards the yearly values given in the present table this remark cannot apply, 
as in the course of the year the equation of time is cancelled. 

Neither should the following assertion of Mr. Broun be passed unheeded : 
" It is found that the amplitude of the quadrantal oscillation diminishes in 
ascending as the pressure diminishes ; or if r be the range of the oscillation 

T 

at any height for which the pressure is p, — = constant. This con- 

* In the original paper cos^ 2 lat. is an erratmn. It shoald be sin^ 2 lat. Editob. 

♦ Quarterly Journal, Vol. V. p. 11. 
X Ibid. Vol. V. p. 183. 
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slant is nearly the ratio of the centrifugal force to the force of gravity."* 
It would not lead to any satisfactory results to discuss this question with the 
small number of places at considerable elevation for which the table affords 
data. 

In an interesting article in "Nature," for February 2(Hh, 1879, Mr. 
Broun has shown from observations made at Makerstoun, Dublin, Greenwich, 
and Brussels, that the range of the coefficient B, diminishes as the latitude 
increases at the rate of *00101 in. for each degree. Bo far the result deduced 
from Mr. Simmonds' data coincides with that deduced from Mr. Broun's. 
But it is added, ** The exact agreement in the epochs of maxima and 
minima, and the regularity of the variation of range with latitude in the 
quadrantal oscillation, show that this oscillation obeys a general law." Now, 
the exact agreement of the epochs of maxima and minima is not borne out by 
the large number of results here brought together from all parts of the 
world, as an inspection of diagram lY. will show at a glance, so it can 
scarcely be said that the quadrantal oscillation obeys a general law. Nor can 
it be said that '' the quadrantal oscillation of the atmospheric pressure is due 
to a cosmic cause independent of local influences," while so much discre- 
pancy exists among the results generally, and especially with respect to 
Sitka, and St. Petersburg, for their epochs for the quadrantal period are 
widely different from those for the other stations. 

The discussion of the constants Bj and C^ would apparently require a far 
larger number of stations than there are data for at present. Their ampli- 
tudes and epochs are known to vary with the seasons and with elevation 
above the sea. The elevated stations are insufficient in number and distri- 
bution to warrant any generalisations founded on elevation, and the question 
of the seasons is entirely excluded from the data under consideration ; but 
it will be apparent from diagrams I. and III. that from latitude 40^ to 60^ 
the values of Bi and B, are almost equal to each other. Sir John Herschel, 
'' Meteorology," p. 168, says : ** The diurnal oscillation of the barometer 
is a phenomenon which invariably makes its appearance in every part of 
the world where the alternation of day and night exists ;" and, he adds, 
within the Arctic Circle the diurnal dies out, or rather merges into, the annual 
oscillation. Mi. Simmonds*s data, so far as they go, support Sir J. Herschel's 
valuable generalisation. 



DISCUSSION. 

Mr. C. Harding testified to the amount of labour represented in the discussion 
by Mr. Simmonds of the values given in this paper. He was not at all surprised 
to see that Mr. Strachan did not consider the results altogether confirmed the 
approximate formulaj given by Mr. Rundell for the change of the several com- 
ponents, and quoted in this paper. It seemed that the data at present existing 
were not sufficient for the satisfactory dcterraiuation of such formulae. With 
respect to the formula for the variation of the serai-circular component, it seemed 

• Quarterly Journal, Vol. V. p. 41. 
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a qnestion whether the value sin" 2 lat. was correct, in any case it would appear 
doubtful whether the data at present existing supported the value of the semi- 
circular component, being zero at the Equator. With respect to the formula for 
the sextantal component, the values in Mr. Strachan's paper showed this to be 
less in the tropics than in the temperate zone. Owing to the smallness of the 
value of the sextantal component it would doubtless be very difficult to detect the 
law governing any change. It was to be regretted that the monthly values had 
not been given, since they had been calculated by Mr. SSimmouds, and contained 
many points of interest, some of which would some day probably assist in tlie 
discovery of the governing laws. 

Mr. Scott remarked that the small number of stations in the table, was owing 
to the fact tliat Mr. Simmonds had been especially careful in the selection of his 
material, and only picked out those stations where two-hourly observations were 
made for a period not less than 5 years, except at Ascension. M. Boussingault 
had recently communicated to the Paris Academy * Comptes Rendus,* vol. 88, pp. 
1158 and 1240, a paper on the diurnal oscillation of the barometer, based inter alia 
on observations made on the Andes, which, it was hoped, would throw some 
further light on the subject. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

November 19th, 1879. 

Ordinary Meeting. 

Charles Greaves, M.In8t.C.E., F.G.S., President, in the Chair. 

Capt. Charles Kennedy Brooke, F.R.G.S., Army and Navy Club, Pall 
Mall, S.W. 

Rev. Edmund Carr, M.A., Dalston Vicarage, Carlisle ; 

Commander Robert Atuerton Edwin, R.N., Marine Department, Welling- 
ton, New Zealand ; 

William Budds Fajvcett, 8 Main Street, Limavady,Co. Londonderry ; 

Charles James Harland, Castle College, Torquay ; 

Joseph Lucas, F.G.S., Tooting Gravenev, S.W. ; 

Henry Mellisii, Hodsock Priory, Worksop ; 

George Benjaj^iin Nichoi^, Hand»wortli, Birmingham ; 

The Right Hon. Earl of Nortiiesk, 76 St. George's Square, W. ; 

John Robb, M.D., Beechlea Cottage, Cuparstone Road, Aberdeen ; 

Thomas Hatfield Walker, F.C.S., Westfield House, Stapleton, Carlisle ; and 

Clement Lindley Wragge, F.R.G.S., Farley Cottage, Cheadle, 
were balloted for and duly elected Fellows of the Society. 

Mr. J. S. Dyason and Mr. C. Harding were appointed Auditors of the 
Treasurer's Accoimts. 

The following Papers were read : — 

" Report on the Phenoloprical [Observations for 1879.'' By the Rev. Thomas 
Arthur Preston, M.A., F.M.S. (p. 1.) 

"Notes on the Meteorology of Zanzibar, East Africa." By John Robb, M.D., 
F.M.S. (p. 30.) 

The Meeting was then adjourned. 
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December 17th, 1879. 

Ordinary Meeting. 

Chables Gbeaves, M.In8t.C.£., F.G.S., President, in the Chair. 

Thomas Buckland, Wraysburv, Staines, and 
George Wigneb. F.C.S., 79 Great Tower Street, E.G., 
were balloted for ana duly elected Fellows of the Society. 

The following Papers were read : — 

<< On a Sandstorm at Aden, July 16th, 1878." By Lieut. Herbbbt H. Russell. 
(8th Regt.) 

About 5.30 p.m., as I and some friends were sitting in my room, which faced to 
the north, a very remarkable darkness suddenly came on, giving a peculiar and 
shastly tint to the white sand of the neighbouring plain. We went out, and 
looking westward, saw vast curling masses of sand, in appearance resembling 
dense black and yellow smoke, driving before the gale which had now been 
blowing for two aays. This cloud came rapidly up the harbour, successively 
obscuring Little Aden, the ships, 'and the rocky islets, till nothing remained 
visible but Slave Island on our right, Shum-Shum on our left, and in front 
half-a mile of sea, with two native Dhows at anchor in-shore. The varied lights, 
quickly changing, were curious and most grand ; this last in particular ; the sea, 
a clear green, with the crests of the waves driving in spray before the wind ; 
whilst Slave Island and Shum-Shum, usually of an arid brown colour, were 
turned to an ashy white ; our faces, at the same time, had a ghastly hue ; which 
was the more strange as the clouds of sand were black, yellow and deep orange. 
As the storm now burst upon us, we ran inside and closed the doors. Almost 
immediately the room became so dark that we could not see a yard before us. 
The storm continued rushins past with great velocity, howling dismally through 
the chinks and crevices of the building ; several doors were torn off their hinges 
and some panes of glass were broken. This lasted for some 20 minutes, at times 
permitting a faint orange light, which again vanished, leaving us in inky dark- 
ness. As it cleared, and we thought the storm had passed, the wind suddenly 
changed to N, and brought it back again, though now not nearly so bad as at 
first. In about 30 minutes we could see down the harbour, where the sliipping 
was apparently uninjured. 

It is difficult to imagine anything more terrible or grand than the appearance 
of this storm as it advanced up the harbour. The velocity of its march was 
very great : it could not have taken more than 4 or 6 minutes to travel the 6 
miles from Little Aden. Similar storms have been known from our earliest 
acquaintance with the country, but this was the most terrible within the memory 
of * the oldest inhabitant.* 

We heard, the next day, that some of the ships had parted their cables, or 
dragged, but sustained no further damage ; thougn ashore, several housea have 
been half -unroofed. 



DISCUSSION. 

Mr. Laughton remarked that there was a graphic account of a similar aand- 
storm in Palgrave's * Arabia,* and said that Baddeley, in '* Investigation of the 
Dustorms and Whirlwinds of India," attributes the wnirling storms to electricity, 
and states that sometimes at least they travel as fast as a horse can gallop. 
These, however, seem different from that described in the paper. 

Mr. Lecky stated that Aticinson gave a very good engraving of a sandstorm 
in Siberia. It was generally supposed that sandstorms were largely due to 
electricity. 

Mr. Symons said that with respect to the darkness mentioned in the paper, he 
did not think a stronger instance of darkness could have occurred than that 
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which took place at Camden Town, on Saturday morning the 13th instant. 
At 9 a.m. the light of day gradually began to diminish, and by 9.30 a.m. 
it was necessary to have recourse to artificial light. A little while after- 
wards hardly anything could be seen out of doors, and putting the lights in his 
study nearly out, the room having an exceptionally large window facing SW, he 
placed a sheet of white paper on a table covered with black leather in front of 
the window and found that it was impossible to see it. This continued from about 
10 to 11.20 a.m. He repeated the experiment at 7 p.m. the same evening ; and 
could then distinctly see the paper. 

Mr. Field said that he could quite corroborate what Mr. Symons had said 
respecting the darkness on Saturday morning the 13th of December. As he was 
coming by railway, at about 9 am., from Hampstead Heath, it was comparatively 
clear, but on nearmg Camden Town it began to get very dark, and when within 
J of a mile of Mr. Symons' house,at 9.30, it was pitch dark. From Camden Town he 
proceeded to Westminster by omnibus, and found that it was exceedingly dark 
for some time and that it then gradually got lighter till, in the Tottenham Court 
Road, at about 9.50 a.m., there was only an ordinary fog, which continued to 
Westminster, proving that the darkness was local. About 10.30 it became dark at 
Westminster, but not so dark as at Camden Town. It also became very dark at 
Hampstead between 10 and 11 a.m. 

Capt. ToYNBEE asked whether there was any fog at the time of the darkness ? 

Mr. Symons said that there was a good deal of fog above the tops of the 
bouses, but very little near the n*ound. 

Mr. Scott remarked that he had generally noticed that when great darkness 
was observed, although there was always fog above, it was clear at the ground 
level. 

Lieut. Carpenter said that he had once seen a small duststorm at Halifax. 
A cricket match was being played on the parade ground, when a small tornado 
came on, which picked up dust and some heaps of leaves, and travelled along 
over the course in the form of a pillar, about 80 feet high. He and others had 
to get out of the way for fear of being caught by it, but it fortunately did no 
damage. As it passed away some birds were seen to be drawn into it ; a pigeon 
and two small birds were picked up whose beaks, ears, and eyes were choked 
with dust ; the pigeon alone revived on being cleaned. During the time when 
the dust pillar was most dense it seemed to be revolving on a point. It finally 
lost form and dispersed. 

The President (Mr. Greaves) remarked that probably the earliest accounts 
of sandstorms were those given by Herodotus. Describing seriatim the nations 
of North Africa, he says : ** On the country of the Nasamonians borders that of 
the Psylli, who were swept away under the following circumstances : — The south 
wind had blown for a long time, and dried up all the tanks in which their water 
was stored. Now, the whole region within the Syrtis is utterly devoid of 
springs. Accordingly the Psvlli took counsel among themselves, and by com- 
mon consent made war upon the south wind (so at least the Libyans say, I do 
but speak their words) ; they went forth and reached the desert, but there the south 
wind rose and buried them under heaps of sand : whereupofi the Psylli beins 
destroyed, their lands passed to the Nasamonians.*'^ 

Also in Thalia, or Book III., after describing the retreat of Cambyses from 
Egypt, he wrote : " The men sent to attack the Ammonians started from Thebes, 
having guides with them, and may be clearly traced as far as the City Oasis. 
Thus far the army is known to have made its way. It is certain they neither 
reached the Ammonians, nor even came back to Egypt. Further than this, the 
Ammonians relate as follows : that the Persians set forth from Oasis across the 
sand, and had reached about half-way between that place and themselves, when 
as they were at their mid-day meal, a wind arose from the south, strong and 
deadly, bringing with it vast columns of whirling sand, which entirely covered 
up the troops and caused them wholly to disappear." f 

From personal experience he could state that sandstorms were very disagree- 
able things ; for when going up the Nile and about half-way between Alexandria 
and Boolak, but on the Delta side of the river, he was overtaken by a sand- 



* Herodotus, Melpomene. 

i Herodotus, BawHiiBOii's trmslRtlon. 
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storm which came on from the south-west. The sand was hot, and caused a 
stingine sensation, proving that the particles of sand mast have been of con- 
siderable size ; but the position was many miles away from the sandy district of 
the Desert. He was, indeed, at the time on cultivated ground. The storm cloud 
was high, dense, dark and violent, and the later part of the movement was 
accompanied by some sense of suffocation and a feeling of foul moisture. 

Mr. Beaufort remarked that in India these sandstorms were common, and 
usually came from the NW. 

" On a new Form of Hygrometer." By George Dines, F.M.S. (p. 39.) 

" Note on a curious Fracture of a Solar Radiation Thermometer." By G. M. 
Whipple, B.Sc, F.RA.S., F.M.S., Superintendent of the Kew Observatory. 

During last summer we were observing simultaneously at the Kew Observa- 
tory the daily indications of a set of &ve solar radiation black bulb thermometers 
in vacuo. These thermometers were all fixed with their bulbs 4 feet above the 
surface of the ground, to a wooden frame placed in a nearly horizontal position 
on the top of a post erected on the Observatory lawn. The instruments being 
side by side, with the bulbs almost in contact, were held down firmly by wooden 
clips. 

The hailstones, some of which measured 2| ins. in diameter, which accom- 
panied the great thunderstorm of the 3rd of August, destroyed three of the 
thermometers, one escaped uninjured, but the fifth, the subiect of this communi- 
cation, and now submitted to the inspection of the Fellows of the Society, 
E resented on the morning after the storm the remarkable spectacle of a broken 
lackened thermometer bulb inside an uninjured thin glass vacuum chamber. 

At the time I first saw it, the thermometer bulb was still full of mercury, but 
its upper surface had apparently been chipped off in four fragments which were 
lying at the bottom of the jacket, and tiie interior surface of the latter was 
covered with minute globules of mercury, the result of the evaporation of the 
exposed mercury into the vacuum. 

The only explanation we can offer of the phenomenon is, that the thermometer 
being a Negretti's maximum, had at the time of the storm a vacuum in the bulb, 
and that a vibration in the stand must have been set up by the blows of the 
hailstones, sufficient to throw the mercury against the top of the bulb with 
enough force to fracture it firom the inside. 



DISCUSSION. 

Mr. Casella attributed the peculiar kind of fracture of the thermometer bulb 
shown to some sudden means by which it had been overheated, which might have 
been caused by a flash of lightnine. 

Mr. Symons thought that it could not have been caused by a flash of lightning, 
as the corks inside the protecting tube were not burnt. 

Mr. Whipple stated that Mr. Miller, of Lowestoft, had written to him stating 
that he had once had a somewhat similar breakage of a solar thermometer. 

Mr. S. H. Miller, in a letter to the Secretary, remarked : — i 

*' In 1860 Messrs. Negretti and Zambra supplied me with a solar radiation 
thermometer. This was a * naked* instrument, and the bulb was rather 
larger than those made at the present time. I used the instrument 5 years ; it 
was placed on forks, 3 ins. from the grass. At the end of the 5th year the 
makers put the thermometer into a vacuum jacket for me, making the bulb a dull 
black (I had idready procured another instrument in a vacuum), and I placed it 
again in its old position. 

" Some two years or more after this, I found the instrument thrown off one of 
the forks. I felt certain this was done during the night by a cat ; there was a 
wire guard around the instrument. On examination I found the vacuum jacket 
intact ; the stem of the thermometer intact also, but a small triangular-shaped 
portion of the blackened bulb and the mercury were lodged in the bulb of 
the vacuum jacket. I took the instrument in this state to the makers, who 
appeared as much puzzled as myself to account for the fracture, for nothing 
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could have touched the bulb— the fall was so slight — it had not been rigidly 
fixed, and it appears to me that the force of the mercury returning to the oulb 
could not have been greater than when the instrument was set daily — and the 
contraction of the neck would prevent the whole column of mercury, supposing 
the instrument had been thrown up first so as to fill the bore of the stem, from 
returning suddenly to the bulb/' 

** Diurnal Range of Atmospheric Pressure/' By Richard Stbachan, F.M.S. 
(p. 42.) 

** Description of the Card Supporter for Sunshine Recorders adopted at the 
Meteorological Office." By Protessor George Gabriel Stokes, MIa., F.R.S.^ 

The Meeting was then adjourned. 



RECENT PUBLICATIONS. 

Aknales db l'Obsebyatoibb Botale de Bbuzellxs. 1878. 4to. 

Contains : — ^Discussion des Observations d^Orages faites en Belgique pendant 
rann6e 1878, par A. Lancaster. The months of May and June were unusually 
stormy, giving, at a majority of the stations, one- half of the whole number of 
storms observed during the year, instead of one-third, as is generally the case : 
they were also characterised by a low barometer and a frequency of heavy rains. 
The storms of the year were not remarkable for their intensity. 

Anmales du Bxtbeau Centbal Metbobolooiqub de Fbance. Ann^e 1878. 
I. Etade des Orages en France at M^moires divers. 4to. 

This is the first of the regular publications of the recently organised French 
Meteorological Office. The introduction contains an account of the formation 
of the office, and the report of the President of the Council on the first year's 
work. This is followed by a number of papers on the storms of the years 
1876-79 ; by one on the observations of underground temperature, made at the 
Mus6um d'Histoire Naturelle ; and by — Etat des glaces. 6poques de la v6g6tation 
et de la migration des oiseaux en Sudde, par H. H. Hildebrandsson. 

Ankuaibb db la Socdoetb Meteobologiqub de Fbance. Tome XXYII., 
1879. Bnlletin des Stances, feoilles 10-18. 8yo. 

Principal contents : — Tables nouvelles pour r^duire au niveau de la mer les 
hauteurs barom^triques, par A. Angot. — Sur les demidres crues de la Seine, par 
L. Lalanne et Q. Lemoine.— Note sur les grands verglas observes & Venddme 
(Loir-et-Cher) le 8 Janvier et les 22-23 janvier 1879, par Prof. E. Nouel. 

Baibd*s Annual Becobd of Scienoe and Industbt. Syo. 

The article on the " Physics of the Globe " has been prepared by Prof. C. 
Abbe. This consists of short notices of books, papers, and in fact of everything 
known to be published on any subject that may be included in the title " Physics 
of the Globe.'' 

JoUBNAL of the fiOTAL INSTITUTION of CoBNWALL. No. XXI. 8vO. 

This contains 2 papers by Dr. C. Barham : — 1. On the relations of Land 
and Sea Temperature in the South-west of England ; and 2. Note on the Winter 
of 1878-9. 

Landwibthschaftliohbs Jahbbuoh. Band VlLl. 8yo. 

Contains : — Plan fUr ein meteorologisches Beobachtungsnetz im Dienste der 
Landwirthschafl des Kdnigreichs Preussen, von Dr. G. HelJmann. In this paper 

• tMb Fap«r will appear in the next No. of the Journal. 
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the author giyes an account of the simple climatological observations made in 
the principal states of Europe, and then advances a plea for the organisation of 
meteorological observations for agricultural purposes in the Prussian ELingdoms. 

METEOBOLoeiA. Italiana. Memorie e Notizie. Anno 1878, Fascicolo Y. 

Contains : — Le^gi delle variazioni deirElettricit^ atmosferica dedotte dalle 
regolari osservazioni fatte all' Osservatorio di Moncalieri nel dodecennio 1867- 
1878, del P. F. Denza. — Forme di neve osservate in Pa via nell* invemo 1878-79, 
del Dr. C. Chistoni. — Esame di alcune formole psicrometriche, del Dr. C. 
Chistoni. 

Monthly Notices of the Meteobologioal Society of MAUBmus. Jane 
and August, 1879. 

Contains the following papers by Mr. C. Meldrum : — Rainfall of Maoritins in 
1878 ; Gale of February 26th, 1879 ; Incurving of the Wind in Cyclones ; Sun- 
spots and the Rainfall of Paris. 

Pbogeedings of the Royal Society, Vol. XXIX., No. 198. 8vo. 

Contains : — Preliminary Report to the Committee on the Solar Physics on the 
evidence in favour of tl^ existence of certain short periods common to Solar and 
Terrestrial Phenomena, by Prof. B. Stewart, and W. Dodgson (22 pages). The 
Meteorological and Magnetic ineaualities at Toronto, Kew, Utrecht and Prague 
are discussed ; and it is suggested that between these and certain solar inequali- 
ties shown by provisional sun-spot records, there is a correspondence in point of 
period. — Report of the Kew Committee for the year ending October Slst, 1879. 

Refebtobium fueb Meteobologie hebausoeoeben yon deb kaiseblichsn 
Akademie deb Wissenschaften. Redigirt von Dr. H. Wild. Band 
VI., Heft 2. 4to. St. Peterflburg. 

Contains : — Die Vertheilung der Winde fiber dem baltischen Meere, von M. 
Rykatschew. — ^Vergleichung der Normalbarometer von St. Petersburg, Dorpat, 
Helsin^fors, Stockholm una Upsala, nebst allgemeinen Bemerkungen uber die 
Reduction jdes Barometers auf die Normaltemperatur, von G. Hellmann. — Auf- 
stellnng der Thermometer zur Bestimmung der wahren Lufttemperatur, von H. 
Wild. — La Marche diurne du baromdtre en Russie, et quelques remarques con- 
cemant ce ph^nom^ne en g6n6ral, par M. Rykatchew (194 pages). — Ueber die 
Seehohen der meteorologischen Stationen in Sibirien auf Grundlage neuer 
Isobaren, von E. Stelling. — Jahresbericht des physikalischen Central-observa- 
toriums fur 1877 und 1878, von H. Wild. 

Repobt of the Pboceedinos of the Second Intebnational Meteobo- 
logioal CoNGBESs AT RoME, 1879. Published by authority of the 
Meteorological Council. 8vo. 

[See Vol. v., p. 237, of the Quarterly Journal.] In the Appendix is a valuable 
report on the condition of the various meteorological organisations in £urope, 

Repobt on the Meteobolooy of India in 1877. By John Eliot, M.A., 
Officiating Meteorological Reporter to the Government of India. Third 
year. 4to. 

The Report itself extends to 173 pages, and is an elaborate discussion of the 
Meteorology of 1877, over the whole of India. Owing to the interest which the 
deficient rainfall of the past two years has excited in the question of the secular 
and periodic distribution of rainfall in India, great progress has been made in 
bringing together the records of past years, and the present Report contains a 
table of the average monthly and annual rainfall at 306 Stations ; the average 
in man^ cases being for more than 20 years. Uniformity in the method of de- 
termining the temperature of nocturnal radiation is secured by placing the 
thermometer on a thick pad of woollen blanket. The work is accompanied by 
two Appendices, occupying 375 pages ; the 1st contains an abstract of the registers 
for about 100 stations (the rainfall being for 311), and the 2nd gives the detailed 
daily observations for 6 stations. 
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Report on the Meteoroloot of Eerguelen Island. By Bev. S. J. 
Perry, S.J., F.B.S. Published by the authority of the Meteorological 
Council. 4to. 

The obseryations included in this report were taken in the winter of 1840, by 
Sir James Ross, in the Antarctic Expedition, in January, 1874, by Sir G. Nares, 
in H.M.S. ^* Challenger," and in the summer months of 1874-5 by the transit of 
Venus observers. 

SuR LA Classification des Nuaoes employee a l'observatoire Meteoro- 
LooiQUE d'Upsala PAR H. H. HiLDEBRANDSBON. Photographios de M. 
Henri Osti. Edition de 60 exemplaires public aox firais des fonds de 
la donation Letterstedt. 4to. 

This is a collection of 16 beautifully executed photographs of specimens of 
typical clouds, and is accompanied by a concise statement of the different forms 
of cloud according to Luke Howard^s nomenclature, as it has been understood 
and applied during the past 15 years at Upsala. 

Transactions of the Devonshirb Association for the Advancement of 
Science, Literature and Art. 1879. 8vo. 

Contains the 4th Report of the Committee on the Meteorology of Devon- 
shire. This Committee was appointed for the purpose of making and obtaining 
observations, on a uniform system, on the meteorology of the county of Devon. 
The present report gives the results of the observations for 1878, as recorded at 
12 stations. 

Transactions of the Watford Natural History Bociett and Hert- 
fordshire Field Club. Vol. II., part 6. Svo. 

Contains: — Reduction of Meteorological observations, by W. Marriott. — 
Meteorological observations taken at Watford during the year 1878, by J. Hop- 
kinson. — Also reports on the Rainfall and Phenological observations in Hertford- 
shire, in 1878. 

Zbitsohrift dee oesterreichischen Gesellschaft fuer Meteorologie. 
Redigirt von Dr. J. Hann. November, 1879 — January, 1880. 8vo. 

Contains: — Die Resultate der bisherigen photochemischen Messungen des 
Sonnenlichtes, von J. M. Pertner. — Eine £rweiterungderNeumann*schen Methode 
zur Kalibrirung von Thermometem, von M. Thiesen. — Ueber die mittlere Tem- 
perature und den mittleren Luftdruck zu Wien, von Dr. J. Hann. — Beitrage zur 
Kenntniss der Boen und Gewittersturme, von Dr. W. Koppen. — Die Tragheits- 
enrveu anf rotirenden oberflachen als ein Hilfsmittel beim Studium der 
Luftbewegung, von Dr. A. Sprung. — Zur Theorie die oberen Luftstromungen, 
von Dr. A. Sprung. — Das Evaporimeter " Piche " und seine Angaben in 
Beziehong zur Yerdunpfung freier Wasserflachen, von Prof. M.Kunze. 
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Aa Address delivered by the President, Chasles Gbeaves, M. Inst. C.E., 
F.G.S., at the Annual General Meeting, Janiuiry 21st, 1880. 
(Plate m.) 

The multitude and variety of the subjects connected with Hygrometry lead 
me once more to submit to you a small endeavour to facilitate its study. 

I shall not on this occasion make any attempt to correct or criticise, or to 
give you any views of my own, except so far as they may lead me to express 
the desire that this branch of the science may be more forked. In 
common with many others I was some time since led to hunt up what know- 
ledge I could as to the movement of the atmosphere in its hygrometric 
relations, and although I obtained some insight into the views of other 
students of the subject, I found but few data arranged ready to hand by which 
to test expressed opinions, or on which I could frame any hypothesis. 

The subject of my inquiry eventually formulated itself into the following 
questions : Where does the moisture which is found over Western Europe 
come from ? Is it plain that it has a general motion ? Does it all come 
from the Atlantic ? Or from beyond the Atlantic ? Is the mass, or the 
focus, or the maximum always moving Eastward ? Is its motion similar in 
time, interval, and speed, with that of the general atmosphere, or has it a 
place and pace of its own ? Docs it come to us by descent from the higher 
atmosphere, or does it pass from us by ascent to the upper strata? Is it 
entirely destroyed by precipitation, or is it finally extinguished by coming 
into contact with the cold of the Arctic or more northern regions ? 

On further consideration it seems clear that the atmosphere at large 
has hygrometric conditions, which must be subject to changes of position in 
the latitude and longitude of the earth, analogous to those changes which 
may be generally termed " baric.'* 
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I allude now to hygrometric conditions more in reference to the amount of 
moisture present in the atmosphere, than in reference to the levity of the 
whole, due to the presence of that moisture ; hut it will he well to keep in 
mind that all moisture in combination with air more atmospherico, tends to 
reduce the specific gravity of that air, and tanto quanto, and that therefore 
saturated air is lighter per cubic foot than drier or more pure air, such as we 
imagine the simple mixture of oxygen and nitrogen to be. 

Now I suppose we have nowhere a more beautiful set of observations than 
those which form the Daily Weather Report of the Meteorological Office, and 
it appeared to me when dipping into this matter last summer that we did not 
do justice either to ourselves or the Meteorological Office if the Daily Reports 
were not arranged in some compendious form to show the consecutive 
changes of the atmosphere in its hygrometric aspect from day to day at all 
their stations. 

More than this, the baric relations are drawn (i.e. charted) already, and the 
cyclone and anticyclone forms of movement are exhibited in the Daily WeaUier 
Charts founded on the best experience that we can have. The question 
becomes this. Are their determined sequences regular or irregular ? (in rough 
language, What follows what ?) Is it possible at any time to map the hygro- 
metry of the atmosphere ? This appears to me to be not only possible, but 
to be the next proper study to be undertaken. 

Having got thus far, I looked about for what there might be of a digest of 
the daily record, but could find none either ready or in preparation, nor could 
I learn anything that led me to imagine that the Meteorological Office kept 
such a thing in constant progress among their archives, if they have any. 
My only resource was to see if it could be done by a private individual, and 
in a tabular way ; for I saw that to chart every day's hygrometry would pro- 
duce such a quantity of paper that the mind would with difficulty institate a 
comparison and with still more difficulty draw an inference. 

Hereafter we may perhaps chart something; lines of equal moisture may 
be made as palpable as Isobars, and ^'Isotens** may become familiar on 
Weather Charts. 

Moisture, however, roughly speaking is not more than about one or two per 
cent, of the total weight of the atmosphere under mean conditions ; it must 
therefore be content to be outweighed, if not controlled, by its heavier part- 
ner, though nevertheless its own motions are deserving of more study. 

I found, however, that to tabulate the hygrometric states numerically was 
a work of no small labour, and having begun it, first of all only aiming at a 
season, I suffered the ordinary temptation to complete the year, and have been 
drawn into a larger affitir than I at first contemplated ; and I now submit the 
outcome of my work. The Daily Weather Chart system embraces about 
51 stations, more or less; 28 British and 23 foreign. The Chart is produced 
with most exemplary regularity ; it has in it evidently but few errors that 
belong to the reduction, and I may say the editing ; it covers an area on the 
globe extending from 10° W long, to 25''E long., and from 44° to 66° N lat., 
and almost all its stations furnish dry and wet bulb observations ; moreover. 
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we have the obseirations themselves. Still it would add greatly to our 
materials for generalisation if stations in Iceland could be added to the 
schedule as well as Gibraltar, the Azores and Bermuda. 

It would be more than ordinarily interesting if some balloon obserrations 
could be procured to indicate to us the movement or progressive condition in 
yertical Unes of the hygrometry of the upper air ; but we have not, as yet, made 
much progress towards this. Possibly the attention now given to elevated 
stations may help us. On all grounds, observations in such positions are 
desirable— eminently desirable — as at present we do not appear to be in 
possession of any scale of moisture varying in degree with height. It 
appears to be, therefore, more our duty to verify the reality of the common 
idea that the watery components of the atmosphere travel along with the 
general body, and from west to east. 

But it is advisable here to notice the idea put forward by Prof. Mohn in 
his * Storm Atlas,' that there are on the earth's surface beds of vapour which 
may be so far stationary that they are growing on the one side, and wasting 
on the other, without suffering entire translation of their position on the globe. 

This is not a subject for averages, and I have, therefore, not gone far in 
endeavouring to exhibit mean results, but I have made the endeavour to get 
a view from day to day, and every day for a year, of the hygrometric 
condition of the air at 8 a.m. The arrangements are uniform, and therefore 
the series is unexceptionable : it is available now for any and all of the years 
since 1878. 

There is no difficulty in adding results of averages to what I have done ; 
indeed, my digested table is absolutely necessary in anticipation of reducing 
to averages the moisture values from all the stations for the months and years 
during which the observations have been continued. 

The stations are in great part coast stations, so that the results may be 
said to have a littoral character, being however rather irregularily laid out ; 
that is, with reference to any power the mind may have towards grasping 
their relation to any co-ordinating idea. 

I have thrown them into series, on lines which may be roughly considered 
83 Bhumbs, or SW and NE, or W and £, courses. There does not seem to 
be any more general hypothesis than that of a SW and NE course, being 
the general line of movement of the atmosphere obtained from a stu^y of 
its baric elements ; the same would rule as to its hygrometric qualities, and 
I think it would be found that, with this in view, the different stations can 
thus be easily classified with a view to the search for the order of degrees of 
moisture, of change of moisture, direct, reverse, retrograde or otherwise, or of 
its permanent existence. 

As I said at the commencement, I am not propounding any theory. This 
is only a preface to the sheet of figures in which the movement can be seen. 
If no result can be obtained from a study of such tables as these, it is difficult 
to see to what grand use the observations are to be put, and consequently 
difficult to see what benefit wHl arise from their continued daily publication 
beyond what appertain? to their use and purpose in respect of storm waming^i 
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and forecBsta. Hot tlut I mj this as a oritioal or inTidions remark, bat 
rather in the desire to moke them of greater ase. 

The synchroDoiis view we have at once when the Daily Weather Charts and 
Ohserrations are issoed ; the sequences can only be obtained by some soch 
display as that I am nov exhibiting ; and if the Meteorological Office contem- 
plate any such issus ftom their own hands, I will not deal further with soeh 
a heap of figures. The mind and memory cannot charge tJiemselves with a 
Bnccessioa of maps, and I am of opinion that something of a condensed or 
concise form is wanted to bring the cooseonUve conditions into dose 
approximation for a grasping view. 

The following Tables are specimona of the sheets which contain similarly 
arranged rednctians of the whole 60 stations for each month of the year 
1879;— 
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It will be asked of oonrse what results have I met with, and what dedne- 
tions have I made ; but the year is so recently closed, the corrections are not 
yet all reported^ the sheets of figures have proved so yolnminous, thai 
altogether to digest fully the information to which this form of arranging the 
Daily Weather Reports gives access has not been possible ; but having gone to 
thcutroublo of having the work done, it seemed to me desirable to present it 
for anybody's study rather than to keep it for my own. 



The digest of the 8 a.m. hygrometrical observations of the several 
reporting stations of the Meteorological Office is arranged on 24 sheets, 
6 for each quarter of the year 1879. 

The Ist sheet contains 1 Rhumb. No. 1. 
,, 2nd ,, „ 2 Rhumbs. Nos. 2 and 8. 

1 Rhumb. No. 4. 

1 Rhumb. No. 5. 

2 Rhumbs. Nos. 6 and 7. 
8 Rhumbs. Nos. 8, 9, 10. 

The 2nd, 8rd, and 4th queirters are the same arrangement repeated. 



8rd 



„ 4th „ 
„ 6th „ 
„ 6th „ 



REPORT OF THE COUNCIL 

FOR THE YEAR 1879. 

In presenting their Report on the present occasion, Ihe Council trust that the 
satisfactory position of the Society therein disclosed, will be accepted by the 
FeUows as a proof of their endeavour to promote the interests of the Society 
to the best of their ability. 

The large proportion of Fellows devoted to agricultural pursuits, elected 
during the present year, has induced the Council to institute a new class of 
stations of a third order, to be termed " Climatological," at which observa- 
tions of temperature, humidity, cloud, and rainfall should be taken daily at 
9 a.m. only, with certified instruments, the thermometers to be in Steven- 
son's screens, so that the observations of temperature at the different stations 
may be strictly comparable. The difficulty of finding persons willing to 
take observations at 9 p.m., and the large amount of labour and expense 
involved in their reduction, are a serious obstacle at present to the extension 
of second class stations beyond the number, 80, already decided upon, 
BO that, unless stations of the third order were organised, a comparison of 
the climate at an additional number of places, so much to be desired for 
researches connected with health and agriculture, could not be carried out 
by the Society. The great local differences in temperature and humidity 
require to be more accurately ascertained than they are at present, and this 
remark applies not only to sea- side places, but also to inland districts in their 
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relation to hUU wid Talleye. It is with a view to obtiuning better knowledge 
on thia sabjeet that the Climatological Stationa bave been eBt&bliiibed. The 
forma adopted for recording tbe obserrationa at the atations and in the 
Society' a Jonnial are aa follows : — 



Climatological Observations at 9 a. 
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An opportnnity having occnrred of acquiring at a am^ additional rent 
the room adjoining that already occapicd by the Society at 30 Great George 
Street, WeBtminaler, tbe Coonctl decided on taking it, as although the 
accommodatLon had become too limited for the reqsirementa of the staff, 
and often caused Iobb of time, the difEcnlty of procuring auffiuiently large 
rooma elsewhere at a moderate rent, and the cost of removal, had hilberlo 
prevented them from taking other offices. They have fur the proaent all the 
appliances Deoessary for Conncil meetings and for the work of the office. 
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The total cost of the change, including new furniture, carpet and fittings, has 
been £50 ; and the increased rental is £13. The Fellows now have a 
comfortable room for their use, containing the Library, separate from the 
apartment occupied by the computers. The Council appointed a special 
Committee consisting of the President, Dr. Tripe, Messrs. Eaton, Field, 
and Lecky, to consider the question and report, which they did at a special 
meeting held in July last, when they, with Mr. Symons added, were 
empowered to carry out the necessary arrangements. 

As the work connected with the organisation of new stations, and of 
preparing forms for recording the meteorological observations was nearly 
completed last year, the Council did not reappoint the Station Committee, but 
merged it in the House Committee under the title of the General Purposes 
Committee. It consists of 7 members, viz., the President, 8 Secretaries, 
Messrs. Eaton, Ellis, and Tabor. As the name implies, most matters 
requiring special consideration, except those relating to the editing of the 
Journal, are referred to this Committee for consideration and report. The 
Editing and Publication Committee was also continued, and Messrs. 
Eaton, Laughton, and Scott, were appointed to superintend this important 
subject; the Council need only refer to the Journal itself to show how 
much labour has been bestowed on this work. The General Purposes 
Committee held 10 meetings during the year, which were attended on an 
average by 6 members. The Editing Committee seldom meet, as the MS. is 
forwarded from one member to another for correction. 

The result of the inspection of the Society's stations has been satisfactory, 
and with the exception of some of the wet bulb thermometers, which had 
an encrustation of lime on the muslin, everything was found in fair condition. 
Observers cannot be too particular in changing the mushn and conducting 
thread of the wet bulb sufficiently often, so as to ensure the proper working 
of the instrument ; and it is also necessary to impress upon them that rain 
or distilled water should, if possible, be used. Marine barometers are .con- 
sidered by the Council objectionable for the second-class stations ; they are 
sluggish in action, and consequently do not follow the changes in the atmo- 
spheric pressure so quickly as those ordinarily employed. Some of the 
minimum thermometers were so covered at the upper end of the stem as to 
render it impossible to see if spirit had collected there, a defect invalidating 
the observations. It was therefore decided to send a circular to the leading 
opticians directing attention to this objectionable mode of mounting, in the 
hope that it will be discontinued. It having been reported by the Station 
Committee that many of the wet-bulb observations were defective during the 
severe weather in the early part of the year, the Council desire to notify the 
great care required in the manipulation of that instrument in frosty weather.* 

As nearly all the Society's stations were inspected last year, the under- 
mentioned only have been visited during the present year, viz : — 



* InstmotionB for the management of the dry and wet bulb thermometers are given 
m the Quarterly Joarnal, Vol. Ill, pp 289-291. 
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Audley End. Dartmoor. Mansfield. 

Bournemouth. Downside. Scaleby. 

Buxton. Eastbourne. Scarborough, 

Cheltenham. Gainford. Shrewsbury. 

Croydon, Lowestoft. 

The names of the new stations are printed in italics. 

For a list of stations and the names of observers, see page 80 of tho 
Abstract of Meteorological Observations taken during the year. 

The observations at Hereford, one of the Society's stations from which 
copies of the observations were famished to the Meteorological Council, 
were discontinued at the end of 1878. In place of this, the Meteorological 
Council have accepted the returns from Cheltenham. 

The Council have resolved to apply to Meteorological observers for 
monthly summaries of their observations for any year within the last decade. 
It is proposed carefully to examine and check these returns, and to 
arrange them in such a manner as to exhibit the comparative climate of tho 
country for the decennial period ending December, 1880, such work being 
in accordance with the recommendation of the International Meteorological 
Congress. A form for collecting the returns has been decided upon, and 
it is intended to issue a circular on the subject at an early date. Independently 
of the interest to Meteorologists which will attach to them, the results 
will also have a practical bearing on the operations of the farmer and gardener, 
and also be of great service to engineers and members of the medical 
profession. 

In consequence of tho somewhat unwieldy size of the Journal, it has 
been decided to complete one volume in each year. The volume for 1879 
contains 252 pages, besides 42 of the Abstract of Meteorological obser- 
yations, and 82 of the Meteorology of England by Mr. Glaisher, as 
pabHshed by the Registrar General, making altogether more than 800 
pages ; there are also a large number of plates and diagrams. This year 
a few pages in each number of the Journal have been devoted to abstracts 
of recent works on Meteorology, published in this country and abroad : the 
Ck>nncil trust that these will be found useful, as a selection has been made 
of such works as are deemed of sufficient interest to the majority of the 
Fellows. A good example is given in the Jast number (No. 82) of the 
Joomal for 1879, in the notice of " Comment on observe les nuages pour 
prevoir les temps y par Andre Poey,^* This number also contains notices of 
works published in France, Germany, Italy, Spain, the United States, India, 
and the Colonies. The Council would also refer to the diagrams on the daily 
inequality of the Barometer, published with Mr. Rundell's paper, as an 
instance in which the assistance afforded by a Society enables an author to 
lay before the scientific public, infoimation w^hich otherwise would scarcely be 
issued by any ordinary publisher. 

Among the subjects of discussion at the Meetings during the year, the 
Conncil would mention the following as proofs that the comprehensive 
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character of the commanications submitted to the Society shows no signs of 
falling ofif: — 

** Contributions to the Meteorology of the Padfic. No. III. — Samoofi or 
Navigators' Islands." By Robebt H. Scott, F.R.S. 

" DeWy Mist and Fog.'' By Geobge Dines, F.M.S. 

** Diurnal Range of Atmospheric Pressure,'* By Riohabo Stbachan, 
F.M.S. 

" Meteorological Observations on the Peak of Teneriffe." By Williax 
Mabcet, M.D., F.R.S. 

''Meteorology of Zanzibar, East Africa." By John Robb, M.D., F.M.S. 

" Observations on the Velocities of the Wind and on Anemometers." By 
G. A. Hagemann. 

** On the Inclination of tlie Axes of Cyclones." By the Rev. W. Cuucemt 
Ley, M.A., F.M.S. 

** Report on the Phenological Observations for 1879." By the Rev. T. A. 
Pbeston, M.A., F.M.S. 

The number of Fellows having increased considerably dnring the 
last 2 years, it has been fomid advisable to print an additional 100 copies 
of the Journal, so that 700 instead of 600 are now struck off. This was 
necessary as applications for back numbers are frequently made. Again 
the applications for exchange of publications by Foreign or Colonial 
Societies or persons eminent in Meteorology having also increased, the 
list has been revised, and the number of copies of the Journal thus issued 
now reaches 77, so that provision has to be made not only for the supply of 
existing and of new Fellows, but also of others who may require them. 

At a meeting of the Council held on February 18th, it was resolved that 
Mr. Scott, the Foreign Secretary, be requested to represent the Society, at 
the Meteorological Congress which was held at Rome in April, 1879. It \a 
scarcely necessary to point out the value to the Society of such a course 
of action in extending its influence on the Continent. 

The delegates to the Lightning Rod Conference report, ad interim, that 
the Conference has held several meetings and has collected a large amount 
of information on the subject, but that it is not yet prepared to present 
its final report. 

It has been deemed advisable in the general interests of the Society to 
hold one meeting a year for the reading of a few brief conmiunications, to 
be followed by a friendly exchange of opinions thereon, and on Meteorology 
in general. It is to be hoped that many Fellows besides those who attend 
the Ordinary Meetings will assist on such occasions. 

A change in the practice hitherto adopted, rendered necessary by the 
large number of new Fellows, is an annual publication of the List of 
Fellows. Another innovation has also been made, by voting £2 2s. to 
Mr. W. H. Tooker for taking the observations at Dartmoor, in consequence 
of Dr. Power having resigned his office of Surgeon to the prison, and 
ceasing to act as observer. This course was adopted because Dartmoor 
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being the highest station in England, it is of considerable importance that the 
observations taken there should be continued. As the instruments were the 
property of the prison authorities and could not be removed, the Council have 
been obliged to purchase a new set, and have lent these to Mr. Tooker : 
the cost was £1 14s. 

The donations include a barometer from Mr. Wilkin, and a copy of the 
Boyal Society's Catalogue of Scientific Papers, 8 vols., 4to. The latter was 
granted by the Lords of the Treasury on a recommendation of the President 
and Council of the Boyal Society, and forms a most valuable addition to the 
library of this Society. Numerous other donations have been received 
during the year, and lists thereof published in the Quarterly Journal. As 
a single list of donations will be more compact than four, the Council have 
decided to publish the titles in future only once a year. 

The Society has to deplore the loss by death of 2 Honorary Members, 
and of 14 Fellows, including 3 Past Presidents, whose names, with the dates 
of their election into the Society, are as follows : — 

Honorary Members: — Professor Heinrich Wilhelm Dove (June 18, 1862); 
and Dr. Johann von Lamont (June 17, 1874). 

F«ZZow«;— Charles Brooke, M.A.,* F.B.S., F.B.C.S. (August 7, 1860); 
William Malachi Burke, F.B.C.P. (February 20, 1878); Henry Morgan E. 
Crofton, J.P.,F.B.A.S., M.B.I.A. (November 19, 1862); the Earl of Durham 
(Aprilie, 1879) ; Arthur Forbes (March 28, 1864); WiUiam Frederick Harrison, 
J.P. (February 21, 1866); Henry Alexander Kettle, F.B.G.S. (February 19, 
1879); John Joseph Lake (November 21, 1877); J. J. Cohen de Lissa, 
F.S.S. (November 21, 1877); Henry A. L. Negretti (November 27, 1866); 
William Wilson Saunders, F.B.S., RL.S. (March 19, 1862); Thomas 
Sopwith, M.A., • F.B.S., M.Inst.C.E. (November 22, 1863) ; John 
Waterhouse, F.B.S. (June 16, 1869); and Samuel Charles Whitbread, 
F.B.S. (April 3, 1860). 

The roll of the Society has also been further diminished by 13 resigna- 
tions and the removal of 7 defaulters, making with the deaths a total loss of 
86, against 84 Fellows elected in 1879. 



Fellows. 


Life. 


Ordinary. 


Honorary. 


Totals. 


1878, December 31 ... 


85 


322 


18 


426 


Since elected 


+10 
+ 1 
- 6 

... 

... 


+74 

- 1 

- 8 
-13 

- 7 


• • • 

• • • 

- 2 

••• 
••• 


+84 

-16 
-13 
- 7 


Since compounded 

Deceased 


Betired 


Defaulters 




1879, December 31 ... 


90 


367 


16 


478 



The following figures show the position of the Society for each year since 
it procured a Charier of Incorporation in 1866 : — 
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1866 June.... 


.. 831 


1873 December.... 


... 808 


1867 „ 


828 


1874 




827 


1868 „ 


880 


1875 




858 


1869 „ 


841 


1876 




898 


1870 „ 


840 


1877 




417 


1871 „ 


814 


1878 




425 


1872 „ 


809 


1879 




478 



A comparison between the Balance Sheets of this and the previous year 
shows the great advance in its finances made by the Society during the las^ 

• 

12 months. In 1878, the total receipts were £618, and the expenditure 
nearly £629, showing an adverse balance of nearly £11, whilst in 1879 the 
receipts have been £799, against an expenditure of £622, giving a balance 
in favour of the Society of £177. The receipts may be briefly summarised 
as follows : — ^Dividends £41 9s. lOd. ; grants from the Meteorological Office, 
including £25 towards the inspection expenses, £131 12s.; subscriptions 
£857 14s. ; entrance fees £80 48. ; life composition fees £144 ; sale of 
publications £39 148. lid., and £4 12s. allowance for extra printing, &c. 
The expenses may be grouped as follows : — Journal, £196 7s. lid. ; general 
printing, books, and bookbinding, £49 5s. lid. ; salaries, £190 10s. ; office 
expenses, for rent, postage, coals, refreshments, petty expenses, £92 58. 7d., 
and for alterations, repairs, and furniture, £50 158. 9d., making a total under 
this heading of £143 Is. 4d. The inspection of stations, and purchase of 
instruments cost £42 14s. 8d. The sum of £100 has been invested in New 
Three per Cents. The following brief summary shows clearly the receipts 
from subscriptions, entrance fees, and life compositions in 1878 and 1879 : — 

1878. 1879. 

Subscriptions £316 18 £357 14 

Entrance Fees ... 87 1 80 4 

Life Compositions 86 144 

£889 19 £581 18 



As compared with 1878, the cost of printing in 1879 was nearly £40, and of 
illustrations £24 in excess, making a greater cost for the Journal of nearly £64. 
The sale of publications in 1879 produced £89 158., being £7 lis. above 
that in 1878, whilst the ordinary office expenses and the salaries were 
nearly the same. The expenditure for inspection of stations was about £20 
less than in 1878, but will probably be somewhat more in 1880, in con- 
sequence of the estabUshment of new Climatological Stations. 



APPENDIX I. 

Eeport of the Assistamt-Secbetabt on the Inspection of the Stations. 
(Plates IV.-V.) 
Croydon, Ajml SOth, — Mr. Mawley being very desirous of having his 
observations published by the Society, and having undertaken to contribute 
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towards the cost of the redaction and printing, the Council accepted his 
offer to supply ohserrations from his station at Addiscomhe. The instru- 
ments are placed in a large open garden, and are fully exposed. The district 
is nearly level, the ground gently sloping to the north, with a porous sandy 
soil. 

Dartmoor, April 3rd. — On the removal of Dr. Power to Portsmouth, 
arrangements were made with Mr. W. H. Tooker, of the Post Office, Prince 
Town, by which he undertook to carry on the observations at this, the 
highest of the Society's stations. New instruments were sent down, and 
these were mounted on May 1st in a garden adjoining the Prison Officers* 
School. 

Scarborough, August 1st, — The Meteorological Office having given up 
Scarborough as one of its telegraphic reporting stations, the instruments 
were purchased by the Town Council, and Mr. Shaw continued as observer. 
The thermometer stand is placed on a level grass-plot in a garden on the 
east side of which is a steep cliff, and about 500 feet from the sea-shore. 
The site is quite clear and open from the N to the SE, but on the other 
quarters houses rise to an angle of 80°. The rain gauge is in a market 
garden near the railway station. 

SouTH-BouRNE-ON-SsA, May 26^^.— This station is about 8^^ miles east of 

Bournemouth, and 1^ mile south-west of Christchurch. The situation is very 

open and exposed, being on a level plateau about 400 yards from the sea 

cliffs. There are no trees within a quarter of a mile of the house. In 

addition to the regular instruments. Dr. Compton has a sunshine recorder 

^or registering the amount of sunshine. 



APPENDIX II. 
List op Books Purchased. 



British Association.— Reports, 1849, 1850, 1852, 1855, 1857-61. 8vo. 

<1850-62.) 

Dudley Observatory. — Annals, Vol. IT., 1862-71. 8vo. (1871.) 
Flammarion, C. — The Atmosphere. Edited by J. Glaisher, F.R.S. 8vo. 

<1873.) 

Hopkins, T.— On Winds and Storms. 8vo. (1860.) 

Howard, L., F.R.S. — Seven Lectures on Meteorology. 12mo. (1837.) 

Makerstoun. — Magnetical and Meteorological Observations, 1847-55. 

Xdited by B. Stewart, M.A. 4to. (1860.) 

ScHMiD, Dr. E. E.— Lehrbuch der Meteorologie, nebst einem ktlas von 

«in-and-zwanzig Tafeln. 8vo. (1860.) 

Steinmetz, a. — A Manual of Weathercasts. 8vo. (1866.) 
Taylor, J.-— The Complete Weather Guide. 8vo. (1813.) 
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APPEN- 
Abstract of Receipts and Expenditure 



Receipti, 

£ $. d. £ $. d. 

Balance from last year 78 8 

Dividend on £800 M. S. and L. B. 4} Debentore Stock 35 5 
Do. £212 5s. New 3 per Cents 6 4 10 

41 9 10 

Meteorological Office: — 

Copies of Monthly Betoms from 14 SUtions 100 

Do. Annual „ 1 „ 2 10 

Grant towards Inspection Expenses 25 

Cost of Printing Paper on Meteorology of Natal 4 2 

181 12 

Sabseriptions for 1876 6 10 

Do. for 1877: 18 I 

Do. forl878 39 12 

Do. for 1879 290 

Do. forl880 5 

Entrance Fees • 80 4 

Life Compositions 144 

681 18 

Eew Committee— Half Cost of Printing Plate 25 2 10 

Mr. E. Mawley-Poblication of Observations 2 2 

Bale of Publications, <feo 89 14 11 



£872 7 5 



APPKNDa TO KKFORT, 

Dix m. 

Jot the Year ending December Sltt, 1879. 

Expenditure. 

£ I. d. 

Printing No«. 29— 32 141 12 6 

Illo»tT«tionB 84 12 « 

Anthora' Copies , 12 11 

BegUtrai-Qeneial'a Beport 7 12 

"riiUing, fe.— 

General Printing 10 7 8 

Xiat of Fellows 10 

Climiitological Forma 4 I 8 

Statiooery 7 10 

Book«»nd Bookbinding 17 Ifi 4 

ABBistant-SwreUry 140 

Do, Ontnitj 6 

Compatera 46 10 

Ifia ExptTuti. /te. — 

Jlent nnd HouBekeeper 41 7 8 

B«pftin, Alterations Knd Faniiture 50 16 9 

PoBtage.Ao. 38 7 7 

Co»U, Inauranca, 4o 1 18 

EefreihmeDlB 10 19 6 

Fari^U An-] IVttv EipemeB 4 11 3 

ComioiiBion on IriBh GhequBi 2 



InapeetioD of Stationi S3 7 3 

Dulmoor — InstrameDts ftnd Obaervationg 9 7 

42 It 

loet~- 

pQichueot £103 16b. 3d. New 3 per Centa 100 



In bands of Bank of England 141 16 11 

Do. Assistant- Searetu7 S 11 1 



HENBT PEMGAL, Trtaturer. 
Eiunined and foond oorteel, 
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APPENDIX IV. 
OBiruABT Notices of Deceased Fellows. 

Chables Bbooke, F.B.S., only son of Henry James Brooke, F.R.S., was 
bom in London on June 80th, 1804. He was educated first at Chiswick, 
under Dr. Tomer, afterwards at Bugby, then at St. John's College, Cam- 
bridge, which he left as a Wrangler. He was a student of the Windmill 
Street School of Medicine, and also of St. Bartholomew's ; and for a long time 
was Surgeon of Westminster Hospital. 

He invented the photographic self-registering magnetic and meteorological 
apparatus, which obtained the premium offered by the Govemment for the 
best method of automatic registration : and which was at once adopted by, 
and continues in use at, the Boyal Observatory, Greenwich; and was 
subsequently employed at the observatories of Paris, Cambridge, U.S., and 
Toronto. 

He was the author, in its present form, of the ** Elements of Natural 
Philosophy,** one of the best of Messrs. Churchill's series of Manuals. The 
work was originally written by Dr. Golding Bird, but, after his death, owing 
to the advance in physical science, it became necessary to rewrite it, and the 
numerous editions that have since been called for testify to its continued 
popularity. 

Mr. Brooke was very fond of microscopic investigations, and invented 
several optical and mechanical improvements in the microscope ; the ** double 
nose piece,*' an arrangement for carrying two object glasses, being the one 
which is most Hkely to be remembered. 

He was elected a Fellow of the Boyal Society in 1847, and of the Boyal 
Microscopical Society in 1851. He was President of the latter Society on 
two occasions, viz. in 1862-4, and in 1878-4. 

He joined the Meteorological Society in the first year of its existence, served 
on the Council from 1852 to 1879 ; held the office of President from 1865 to 
1867, and that of Secretary from 1867 to 1878. 

Mr. Brooke was the kindest and most genial of men, unassuming and 
modest, and ever ready to aid others by suggestions or advice; which 
his original and inventive mind generally made of the greatest value. 

He died at Weymouth on the 17th May, 1879, in the seventy-fiflh year of 
his age. [C. K. B.] 

In Heimbigh Wilhelm Dove, who died at Berlin on April 4th, our 
science has lost its most eminent follower. He was bom at Liegnitz in 
1808, and at the early age of 26 was summoned as Professor of Physics to 
the University of Berlin. 

From that date for the period of half a century his work was unremitting, 
and its results remain as solid stones in the edifice of human knowledge. 

His special subjects were Optics, Electricity, and, above all. Meteorology. 

NSW SEBIES. — VOL. VI. O 
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The number of papers standing to his name in the Royal Society Catalogue 
is no less than 284 ; and we may say of him " nihil tetigit quod non omayit/' 

If the original idea of Isothermal Charts was due to Alexander Yon 
Humboldt, the credit of woi^ing them out is Dove's own. 

One word must, however, be said for Dase, his fieunouB calculating 
assistant, without whose marvellous powers the enormous mass of figures 
could never have been dealt with in the time actually employed in their 
discussion. [R. H. S.] 

Dr. John von Lamont was a countryman of our own. He was bom in 
1805 in Braemar, and belonging to a Roman Catholic feonily, he went at the 
age of 12 to the Scotch College of the Benedictines at Ratisbon. Ten years 
later he went to Munich, and stayed there for the rest of his life, firstly, 
as Assistant at, and then, since 1888, as Director of the Observatory. He 
died on the 6th of August. His non-astronomical investigationB were more 
in the line of terrestrial magnetism than of meteorology, but in the latter branch 
he made several most important contributions to our knowledge. The total liai 
of his Papers in the Royal Society Catalogue amounts to 107. [R. H. S.] 

Cavaliere Enbioo Anoelo Ludovioo Nbobxtti was bom at Como, in 
Lombardy, November 18th, 1818. He came to London in 1880, and was 
apprenticed to Caesar Tagliabue, the optician. He soon became famous as a 
glass-blower, and maintained his skill in that art to the last. Whenever, in 
his later years, a new idea crossed his mind, either in the direction of im- 
proving or of inventing some philosophical instrument, he would work at the 
bench till he had succeeded, not only to his own satisfaction, but until he had 
convinced himself that his skilled workmen were thoroughly competent to 
master the details of the constraction. Indeed his skill as a glass-blower was 
so well known to the workmen of the trade, that he was called by them El 
gonfia, the glass-blower. Soon after his apprenticeship he entered into what 
proved a life-long partnership with his fellow-apprentice and intimate friend 
Joseph Zambra, as philosophical instrument makers. The Universal Exhibit 
tion of 1851 brought this firm prominently before the public for the novelty 
and perfection of their scientific instruments, more especially meteorological. 
In every succeeding exhibition, both in this country and abroad, the firm has 
maintained its high character and obtained medals and diplomas of the highest 
class awarded. These great results were due to a keen intelligence, inventive 
faculty, indomitable perseverance, allied to uprightness of character and 
exceptional mercantile abilities. 

Mr. Negretti*s natural energy and geniality of disposition marked him out 
as the friendly guide of the Italians settled in London. Hence, in 1865, he 
felt himself called upon to interfere on behalf of the unfortunate Polizzoni, 
who had been condemned to the gallows for a murder of which he was per- 
fectly innocent ; and, almost single-handed, he succeeded in averting this 
miscarriage of justice, and in convicting the real culprit. Few men would 
have undergone the ordeal of anxiety and the arduous exertions necessary to 
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aohieve snoh a noble deed. The public recognition of his services was onani- 
moos, and in 1869 the King of Italy, Victor Emmanuel, conferred on him 
spontaneously the honour of Knighthood of the Order of San Maurizio, which 
he properly prized, though he was too modest to make any public boast of it. 
At a later period he was the first to take steps to bring the swindlers in the 
*' great turf frauds " to justice. By his prompt action considerable sums of 
money, in Post Office orders and coin, sent from Italy, in consequence of the 
advertisements which they had put in the Italian newspapers, were stopped 
and returned to the senders. G-uided by a sense of duty, he was ever ready 
to aid in any good and beneficent work ; and thus he earned the unbounded 
gratitude of his countrymen, who looked to him for assistance and advice in 
whatever misfortunes and difficulties befell them here in London. Among his 
friends were men of science, politicians, and men of letters ; and each class 
could find a charm in his society, for his attainments were of no mean order. 
Speaking fluently Italian, English and French, he had a knowledge of other 
languages, and a varied fund of general information, while in his own business 
as an optician he was/aeiU princeps. 

When General Garibaldi visited England in 1854, he was the guest of Mr. 
Negretti, who was then living at HoUoway. In 1864, when the General re- 
Tifited London, after Uie conquest of the Two Sicilies, Mr. Negretti was his 
afanoet constant companion in his capacity of chief of the Italian Reception 
Committee. 

In 1855 Mr, Negretti became a Fellow of the Meteorological Society, and 
continued to the last to take an interest in its work, occasionally attending 
the meetings, and from time to time bringing his inventions relating to 
meteorology before the Fellows. These inventions were always described as 
the joint productions of Messrs. Negretti and Zambra, and therefore it is not 
possible to divide their merit. It will accordingly suffice to mention some of 
them here. 

Enamelling Thermometer Tubes. — ^This invention was not patented, as it 
was not deemed at the time of much importance, though it has come into 
general use. As the white enamel at the back of the tube enables the finest 
thread of mercury to be easily visible, thermometers can thus be made of any 
degree of sensitiveness. Delicate thermometers, such as the eUnicalf could 
not be constructed without the enamelling. 

Maximum Thermometer, invented in 1851, was described in the Report of 
the Meteorological Society 1852-8. 

Minimum Thermometer, mercurial with steel indices, invented in 1858, 
was described in the Report of the Meteorological Society 1855-6. 

The Double-bulb Six's Thermometer, invented in 1857, enabled Six's 
instrument to be used for taking temperature observations of the deepest soas 
unaffected by the pressure of the water : — Vide First Number of Meteoro- 
logical Papers, by Admiral FitzRoy; also Quarterly Journal of the 
Meteorological Society, Vol. I. 

" Oixfi '* Barometer, constructed in 1860, for use in the Royal Navy : 
ffide Proc. Met. Soc. Vol. I. p. 70. 
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Pocket Aneroid, a reduction of the ordinary size aneroid to meet the 
requirements of Admiral FitzRoy, afterwards still further reduced to the 
** watch " size ; described in Proc. Met. Soc. Vol. I. pp. 84, 166. 

Minimum Thermometer, mercurial with platinum stop, invented in 1861 ; 
vide Proc. Met. Soc. Vol. I. p. 212. 

New Travelling and Standard Barometer, described in Proc. Met. Soc. 
Vol. I. p. 118. 

Maximum Thermometer, for use at sea, in deep wells, &c., inyented in 1874. 

Recording Ihermometer, invented in 1874, for deep-sea observations, and 
self-registering observations in connection with clock-work, described in 
Quar. Jour. Met. Soc. Vol. U. pp. 188 and 292, also Vol. m. p. 866. 

Standard Deep-eea Thermometer, with reversing float, invented in 1878, 
which has been applied also for recording purposes in connection with clock- 
work. 

At the suggestion of the writer of these lines, Mr. Negretti had contem- 
plated the invention of a TmtTiTnnni thermometer for temperatures below the 
freezing-point of mercury, and he always maintained that he could accomplish 
the task. He was engaged experimentally on the subject at the time of his 
last illness. Meteorological subjects always had a fascination for him. He it 
was who devised the barometer diagrams for the Daily Telegraph, Daily News^ 
and some other newspapers, which have certainly tended to popularise the 
study of weather changes from day to day. 

Mr. Negretti had a residence at Como, and whenever he took a holiday it 
was to go to Italy. But in 1878 he was induced to visit the Argentine 
Republic, partly on a business mission, while it was thought that perhaps 
the voyage might do him good. He went up the country as far as the 
observatory at Cordova. He worked and exposed himself too much, and he 
returned with visibly impaired health. Being of a restless energy, travel 
and exposure proved too trying to the constitution at his age. GraduaUy 
his friends saw a deeper and deeper encroachment upon his fine and stately 
physique which the wear and tear of life was effecting, and advised care and 
rest. But rest was what he least desired, and it was some months before 
he yielded to the advice of his physician and abstained from business. An 
affection of the lungs developed itself, and while for a long time it was hoped 
that his naturally strong constitution would carry him through, it was to 
be otherwise. He died of pleuropneumonia, at the age of 61 years, on 
September 24th, 1879, at his residence at Cricklewood. On October 1st he 
was buried in Highgate Cemetery. He married in 1846 Miss Mary Peet. 
His widow survives him, and he leaves a son, who succeeds him in the 
business, and two daughters. 

[R. S.] 

Thomas Sopwith, M.A., F.R.S., who was President of the Meteorological 
Society during the years 1869-61, was born at Newcastle-on-Tyne on 
January 8rd, 1803. 

He commenced life as a Surveyor and Civil and Mining Engineer at an 
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early age, and pnrsned the active exercise of his profession for a period of 
50 years with success, daring which he was engaged on many important 
mining sorveys and cases of reference; he also acted for some years as 
Commissioner for the Crown under the " Forest of Dean Mining Act,'' and 
was consulted hy the Belgian Government on the development of the railway 
system of that country. 

Early in life he evinced a taste for literary and scientific pursuits, which he 
found time to cultivate in the midst of an active husiness career ; and the 
results of his studies are seen in a number of books and pamphlets which 
he published, and in numerous papers read before the various learned 
societies, of most of which he was a member. He was thus brought into 
contact and close personal intercourse with many of the leading minds of 
the day — Sir Roderick Murchison, Professor Phillips, Sir F. Chantrey, George 
Stephenson and his son Robert, Mary Somerville, Babbage, Dr. Buckland 
and James Glaisher being among his valued friends. 

He took a deep interest in the moral and social welfare of the workmen 
and their families placed under his charge, and his efforts in the cause of 
practical education were recognised by the University of Durham conferring 
npon him the degree of M.A. 

He exhibited an active interest in the subject of Meteorology; at Allen- 
heads and Bywell, in Northumberland, where he was professionally engaged 
for many years, he kept regular meteorological observations, which were 
transmitted to the Registrar-General, and were mainly interesting on account 
of the difference of elevation, Allenheads being about 1,800 feet higher than 
Bywell. 

In conjunction with the late Duke of Northumberland, he interested 
himself in the placing of good meteorological instruments at the several 
fishing villages on the coast of Northumberland, for the keeping of correct 
observations where a knowledge of the weather is so important to the lives 
and property of the fishing population. In 1888 he contributed to the 
Transactions of the Royal Cornwall Polytechnic Society a paper on * An Easy 
Means of recording the State of the Weather,* and in 1859 and 1861 he 
read papers before this Society ' On the practical importance of Meteorology,' 
and ' On Barometer Indications.' 

Mr. Sopwith was fond of travelling, and published the results of his 
observations in various works, printed chiefly for private circulation : among 
others may be named ' Notes on Egypt,' ' A Visit to France and Spain,' 
' Three Weeks in Central Europe,' and ' A Tour in Switzerland.' 

He was a man of great industry, extremely methodical in his habits, a 
ready and precise writer, a genial companion, and a kind friend. 

He died in London on January 16th, 1879. [T. S.] 

John Watebhousb, F.R.S., was bom at Halifax, Yorkshire, on August 8rd, 
1806. Very early in life he evinced a decided taste for scientific studies, 
and the training which he received at school only served to increase this 
preference, and enabled him to obtain a sufficient knowledge of mathematics. 
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which he turned to good account in alter years in the yarious branches of 
physical research to which he gave attention. 

A certain weakness of constitution, which preyented him in his youth firom 
undergoing great physical exertion, only seemed to stimulate his mental activity ; 
and when, in search of change of climate with a view to invigorated health, 
he undertook a voyage round the world, the training which he had received, 
and the bent of his mind enabled him to record his observations in a journal 
which is a storehouse of scientific facts and notices, and which, had not his 
modesty shrunk from having it printed, would have proved the record of a 
*' scientific expedition '* when such journeys were far less numerous and 
attended by far greater inconveniences than at present. During this voyage 
his love of nature and the wide range of his scientific tastes acquired an 
increased stimulus, and when he returned home his experience in observa- 
tion and his knowledge of natural phenomena in different parts of the world 
enabled him to enter with renewed pleasure into the less active study of the 
physical sciences. 

He established an astronomical and meteorological observatory, and in 
connection with the latter, published a few years ago a work on the 
** Meteorology of Halifax." 

Practical botany also engaged his attention, and his gardens were distin- 
guished throughout the neighbourhood for the rich variety of their contents, 
of which he was justly proud. 

His favourite studies were astronomy, geology, electricity and light, and 
in connection with the latter he was identified with the early progress of 
photography, and with the discovery by the Rev. J. B. Beade, F.R.S., of the 
method of taking portraits, first upon leather and afterwards upon paper, 
instead of upon silver plates or glass, and also with the chemical means of 
giving permanence to such images. 

He was specially interested in the progress of microscopy, and was himself 
both a skilful observer and an adept in those manipulations which are 
necessary in the preparation of objects for examination. 

He was also identified with various movements which had for their olirjeet 
the spread of scientific knowledge ; and, in connection with the local literary 
and Philosophical Society (of which he was one of the founders, and for 
many years the President), he lectured on more than one occasion on various 
scientific subjects. He also enriched the museum with many choice otjeots 
of natural history, collected during his travels. 

He was also connected with the Mechanics* Institute during its early years, 
and was active as a magistrate, being for many years Chairman of the 
County Bench at Halifax, and a Deputy Lieutenant for the West Biding. 

He died on February 12th, 1879, in the 72nd year of his age. 

He was a Fellow of the Royal Society, of the Boyal Astronomical Society, 
and of several other Societies. 

SxifTEL Charles Whitbread, F.R.S., second son of Samuel Whitbread, 
M.P., was bom on February 16th, 1796. He was one of the founders of this 
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Society in 1850, was its first President, and continued on its Conncil till 
1873. He took a great interest in meteorology, and erected an observatory 
at his residence at Cardington, where meteorological and astronomical obser- 
vations are still carried on. He was elected a Fellow of the Royal Society 
on Jane 1st, 1854. He was also a Fellow of the Royal Astronomical Society, 
and held the office of Treasurer from 1857 to 1878. He died in London, on 
May 27th, 1879. 
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The Meteorological Office. Professor H. J. S. Smith, M.A., F.R.S., 
Chairman of the Council : Robert H. Scott, M.A., F.R.S., Secretary. 

Marine Meteorology, — The extraction from the logs of data for the district 
lying near the Cape of Good Hope having been completed, the time of the 
staff has been occupied duhng the year with the discussion of the materials 
collected. 

In the Report of the Council for 1878, which has just appeared, a notice will 
be foand of a new mode of drawing wind roses, which has been devised by Mr. 
F. Galton. This method has been adopted, and wind charts based upon it are in 
an advanced stage of completion. 

The other elements which have been treated up to the present time have been 
Barometrical Pressure, Temperature (Air and Sea Surface), and Ocean Currents. 
As regards the Pressure and Temperature the Council propose to exhibit on the 
Charts not merely the mean values obtained from the observations, but also the 
range, so as to show the amount of variability which may be reasonably antici- 
pated. 

The work of copying data from the Indian Seas, which had been undertaken 
for the India Office, has been completed, so that a large portion of the stores 
of undiscussed material in the Meteorological Office has been rendered acces- 
sible to Mr. Blanford for his investigations. 

A discussion has been undertaken of observations made in the Arctic Regions, 
chiefly of those accumulated during the search for Sir J. Franklin. The first 
part of this discussion, referring to land stations, has been published. The second 
part, referring to ships wintering in the Arctic Regions, is in the press and will 
shortly appear ; and the third part, referring to the summer time, when the sea 
was navigable and ships were under sail, is now in preparation. The area covered 
by the inquiry extends from the meridian of Cape Farewell (43^54' W) to that 
of 120* W, and from the parallel of 6(r to about 80* N. 

A paper by the Rev. S. J. Perry, F.R.S., on the results of the three British Expe- 
ditions to Kerguelen Island, those of Sir J. C. Ross, of H.M.S. * Challenger,* and 
of the ' Transit of Venus * party, has been published. 

Weather Telegraphy, — The chief changes as regards the stations have only 
taken effect at the close of the year 1879. These have consisted, 1st, in the estab- 
lishment of a station at Parsonstown, in the centre of Ireland, instead of Kings- 
town, which has been suppressed ; and 2nd, in the organisation of a reporting 
station at Hawes Junction, near Settle, at a height of more than 1,000 ft. above 
sea-level, being the first approach to an elevated telegraphic reporting station in 
these Islands. 

The arrangements for the supply of information for 6 p.m. to the ' Times ' at 
the expense of that Journal have been maintained, but modified inasmuch as the 
* Daily News ' and * Standard * have, during a part of the past year, participated 
with the ' Times ' in this arrangement. 

The most important practical advance which has taken place in this branch 
of the Office has been the issue of regular forecasts for the various districts of 
the United Kingdom. This was set on foot in April 1879, and at the same time 
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ficilities were afforded to the public hj the Port Office Aathorities for the 
receipts by prepayment, of teleEraphic replies to weather inquiriea. Of theM 
latter orriuigementa considerable una hat been made, and the Dumber of sab- 
ecrtberB for the printed forecasts is large. The checking of the forecasts for the 
current year is in progress, but figures showing the result have not aa yet been 
publisbid. 

In the month of June the Council decided upon sending forecasts gratia, during 
the bay harveat, to about 25 gentlemen recommended by the Councils ot tbe Chief 
Agricultural Societiee of tlie United Kingdom, on the condition that they would 
send to the Office their opinions on the value of the forecasts for their respectiTe 
districts. Tbe eiperiment was received with great favour, and eereral ol the 
gentlemen took special measures to disseminate the foreca^tts when received. 

'I'he following table, exclusively drawn up from these opinions, haa already 
appeared in the newspapers. The result must be regarded aa fairly encouraging. 

SDSIHABY OF BE&DL18. 



NsmcB ot BUtioos, 



SooruND, M Golflpia 

Langniddr;, OUmia, DnnkeM, and Edinburgh, (i) t^ 
Morpeth. UaiUngton, Lejbuxn and Uloeb; ,, 

Ipswich. Harpeuden and BoinloTd 

T> Cduntieb (:irenaeBt«-r, Oxford and Ajleabury 

Knounv. 8 Maidatone and Downton 

ScuTLANu, W Isla; anil Lochgilpliead 

«n, NW .... Bolton, Prewot and Warrington 

SW .,., UlittoQ, Faiaeld and Glastonbury 

luatiAND, N Halltnrobe and Oldcastle I4.3 j; 

New Koss 

Mean for all districts I4S1I 



m 



The lowaat percentage ot auocess in Great Britain was attuned in " Sootlaad, W," 
bet it may he remarked that, of the 1 obaervers in this district, onl; i hat sent in any- 
thing like a detailed return, and the valnes for tbe second station have, therefore, be^ 
estimated merely from tbe ajiinione of tbe recipient, aa expressed b; letter. It was, 
moreover, scarcely likelj thai tbe forecasts for such a region would prove very accurate. 

" Kngland. B," ahowB tbe next lowest percentage, but tbe valuea for this district 
have been considerably modified b; the observationa lurniBhed from Bothamsted, 
where the local character of the weather was the subject of apeciat remark by tbe 
obaerrer. Dr. Gilbert. 

The low percentage ot "complete euecesB" in "Scotland, G," was dne to tbe 
failure ot those portionE of the forecasts which related to the direction of the wind 
rather than those which related to tbe weather in its mora generally accepted oense. 

The highest percentage ol snccesa waa in " England, S," for which district both Uia 
obaervere reported an entire absence of " total failDres." 

The publication of tbe Weekly Weather Report has been continued, and the 
volume for 1879 contains, as an Introduction, tlie values of the Mean Tempera- 
ture and Rainfall for the decade lSb6-T5 and for the last 4 years for each of the 
11 districts into which the United Kingdom has been divided. 

Theise figures are of course merely a general approximation to the truth, «• 
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the number of sUtions from which they have been compiled is Bmall, and the 
observations have not, in ail cases, been continuous. 

Land Meteorology of the British Islanda. — The returns from the Stations of 
the Second Order for 1878 have been completed, and will shortly appear as a 
separate publication. 

The plates for the Quarterly Weather Report for the years 1876 and 1879 are 
in an adyanced stage of preparation, but the precise form of the text for the 
years subsequent to .1875, has not yet been decided upon. 

The Harmonic Analyser has been completed and is now at the Office. It con- 
tains discs, giving the mean value and the periodic terms of the first 3 orders of 
BessePs Formula. Preliminary trials with the instrument are in progress, and 
have so far given satisfactory results. 

The Council at the close of the year issued to 30 different Stations Sunshine 
Recorders, on the principle proposed by Mr. J. F. Campbell, of Islay, the arrange- 
ment for retaining the recording carcis in an approximately true position being 
on a pattern designed by Prof. Stokes. By the kind assistance of the Council of 
the Meteorological Society, 4 of these have been supplied to as many of the 
Society*s Stations, viz. at Churchstoke, Hillington, Kelstem and Llandudno. 
It is to be hoped that satisfactory results may be derived from the simul- 
taneous observations of sunsliine on a uniform plan at so many stations. 



Royal Observatory, Greenwich.— Sir G. B. Airy, K.C.B., F.R.S., Astro- 
nomer Royid. — No change of any kind has been made during the year 1879 either 
in the instrumental equipment of the Meteorological Department or in the 
Bobjecta of observation carried on therein, the various automatic records and ne- 
eessaiy eye observations being maintained on the same general plan as before. 

The observations of the temperature of the water of the Thames are for the 
present suspended ; the Police ship * Royalist,* to which the thermometers were 
attached, was injured by a steamer having come into collision with her on the 
night of October 18th last, since which time the ship has been in dock for 
repair. 

Since the substitution of the sulphuric acid insulators for the ebonite pillars. 
for insulation of the water cistern of the Thomson electrometer (as mentionea 
in last year's report), the insulation appears to have been quite satisfactory. 

MetCM)rolo^cal Reports are sent daily to the Meteorological Office, to Paris, 
ftnd to vanous newspapers ; weekly (a very full report) to the Registrar 
General, and half-monthly to General Myer (through the Meteorological Office). 
Other periodical reports of a minor character are also made, besides which meteo- 
rological information of various kinds is from time to time communicated from our 
records to persons makins special application. 

The publication oi a daily record of the amount of sunshine, as given by 
Campbell's instrument, commenced in the year 1876, and since continuously 
maintained, has excited considerable interest. Numerous inquiries have been 
addressed to us in regard to the instrument, which appears to be now coming into 
much more general use. The Right Hon. H. Brana, Speaker of the House of 
Commons, set up, at the beginning of the year 1879, an instrument precisely 
similar to that at Greenwich, and the companson of the results eiven by the 2 
instruments (at Greenwich and Glynde) has proved very interesting. 

The annuid volume, that for 1877, shortly to be distributed, contains meteoro- 
logical results as regards atmospheric pressure, and air and evaporation temper^ 
, tures and humidity, deduced from the photographs, instead of employing, as in 
* former years, those derived from eye observations. — Feb. 7/A, 1880. 



RoTAL Observatory, Edinburgh. Professor C. Piazzi Smyth, F.RS.E., 
Astronomer Royal for Scotland.— During the last year the observations at 55 
stations of the Scottish Meteorological Society have been computed here, 
discussed, and the returns sent to the Registrar-General of Scotland, and printed 
in his Monthly and Quarterly Reports. 

The special, but small, Meteorological Journal for Observatory purposes has 
been duly kept up ; and some remarkable confinnations obtained of the trust* 
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worthy character of the Spectroscopic *' Rain-band/' as a foreranner of some 
of the chief rain-falls of toe last very rainy summer. The notations also of 
mean cloudiness of the sky have been recently used by Sir Robert Christison, 
M.D., before the Edinburgh Botanical Society, in explanation of the small 
amount of woody matter added by trees to their trunk's girth during the aame 
period, though their green leafage was large. 

In the month of June, the Long Rock Thermometers, so calamitously destroyed 
in 1876, were successfully replaced by Messrs Adie and Son, and are being now 
observed regularily in the accustomed manner of old. They are, therefore, 
quite ready to chronicle the great wave of solar heat expected daring the pre- 
sent year, on the strength of their former records that 3 such waves, at neariy 
11 years interval, have occurred during the 40 years that the obserratioiia have 
lasted. 

In the 13th volume of the Edinburgh Observations, published in 1872, the 
coming wave of solar heat was concluded to be " in or about 1880 ; " bat in the 
14th volume, published in 1877, 1 altered that to 1879*6 ; a decided error, bat 
caused, as may now be seen very plainly on the Thermometer plate of projeetiont, 
by my having been furnished with an erroneous date for the last Sun-spot minimam. 
This nad been given to me as 1877*3 ; but continued observations have shown 
that it did not occur until 1879*3. Wherefore, modifying the causes aoeordinj^y, 
the date of the long expected wave of extra solar heat comes out 1880*6.— aAm. 
Sih, 1880. 



Kew Observatort. G. M. Whipple, B.Sc., P.R.A.S., Superintendent— The 
several self-recording instruments for the continuous registration of atmospherie 
pressure, temperature, humidity, wind (direction and velocity), and rain have 
been maintained in regular operation throughout the past year. The standard 
eye observations made 5 times daily, for the control of the automatic records, 
have been duly registered, together with the daily observations at 0.45 p.m. in 
connection with the Washington synchronous system. An additional daily obser- 
vation has been made since July Ist at 6.45 p.m. to be used in a second s3mchronou8 
system organised by M. Mascart, Directeur du Bureau Central M6t^orologique, 
Paris. 

The tabulation of the meteorological traces has been regularly carried on, 
and copies of these, as well as of the eye observations, with notes of weather and 
cloud, have been transmitted weekly to the (Meteorological Office. 

With the concurrence ot the Meteorological Council, weekly abstracts of the 
Meteorological results have been regularly forwarded to and published by the 
* Times,'^ * Illustrated London News,' 'Mid-Surrey Times,* and * Torquay 
Directory ' newspapers. 

The Electrograph has been in continuous action through the year, although it 
was found necessary in August to dismount and clean it, in order to restore the 
power of keeping a full charge of electricity, which had become somewhat 
impaired. On consideration it was deemed inadvisable to alter the bifilar sus- 
pension, but the Mascart insulating stands were fixed for the support of the 
water-dropping cistern, and the action of the instrument has been greatly 
improved by their adoption, so that strong charges of electricity are now 
re^stered even in the dampest weather. 

The 4 solar-radiation thermometers and 1 terrestrial-radiation were observed 
daily until August 3rd, when all, with the exception of one black bulb ther- 
mometer, were completely destroyed by the great hailstorm which occurred on 
that date. Since then only one, the remaining black bulb, and a new terrestrial- 
radiation thermometer have been daily observed. 

The Campbell sunshine recorder continues in action, and the improved form of 
the instrument, giving a separate record for every day of the duration of sunshine, 
has been regularly workea thoughout the year, and its curves tabulated. Two 
papers based upon these records have been published in the Quarterly Journal. 
(^1. v., pp. 142 and 213.) Various experiments have been made with the sun- 

* A detaOed inTestigatioii was made in the month of January into the aocoracr of the ireddy Heteoro- 
lofrioal reooids pobliahed in * The Times.' The leenlt on the whole was very layomable, the principal 
difference being found in the rainfall, which ia usually given in excess of the true amount. 
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ahine recorder from time to time with the view of improving its efficiency, and 
new instrnments with certain modifications of the Kew pattern hare been 
submitted for approval by Messrs. Beck and Mr. Casella. 

The numerous adjustments and electrical contacts, altogether 190 in number, 
of the Wind Component Integrator, render it particularly subject to derangement 
in this countrv, the damp atmosphere causing frequent failures in the electrical 
actions, and the high winds constantly shaking the screws loose. The continual 
necessity for readiustment causing a greater demand u^n the time of the 
Observatory staff than the Committee feel themselves justified in bestowing upon 
ity they have reluctantly decided upon dismounting it, and it will shortly be 
returned to South Kensington, to be again set up in the Loan Collection of 
scientific apparatus. 

At the request of the Meteorological Council the Photo-nephoscope was, in 
March, placed in the hands of Captain Abney, R.E., that gentleman having kindly 
offered to make some experiments with it. 

Experiments have been for some time in progress at the Observatory with the 
riew of determining the relative merits of different patterns of thermometer screens. 
For this puipose there have been erected on the lawn a Stevenson screen, of the 
ordinary pattern, and a large wooden cage, containing a Wild screen, of the 
pattern employea in Russia. Each of these screens contains a dry and a wet 
balb thermometer, and a maximum and minimum, all of which are read daily at 
9 ajn. and 9 p.m., their indications being compared with those of the thermo- 
graph at the same hours. A third portable metal screen, designed by Mr. De La 
Bue for use on shipboard, which contains a dry bulb tnermometer only, is also 
emrried out bv the observer, and read at the same time as the fixed instruments. 
The cost c^ these experiments is borne by the Meteorological Council. 

Mr. J. Jordan, having obtained a grant from the Government Fund of the 
Boyal Society for the construction of a glycerine barometer, applied to the 
Oommittee for permission to erect it in the Observatory. This they willingly 
granted, and tney also undertook to read it regularly for one year. It has 
accordingly been set up in the building, but owine to its great length, 30 feet, 
acme difficulty was experienced in finding a suitable situation for it. Eventually 
it was decided to fix the cistern (which was first ascertained to be constructed of 
non-magnetic materials) in the magnetograph room, to lead the tube of compo- 
sition metal up through the entrance hall, and to put up the upper part o1 
glass, with the verniers and divided scales, in the north library in a convenient 
position for reading. It was successfully filled, by Mr. Jordan, with glycerine 
(coloured red), and has since its erection been read 5 times daily, simultaneously 
with the standard mercurial barometer. 

Mr. F. Bogen has deposited 2 of the patent standard cistern siphon barometers, 
described by him in the * Quarterly Journal,* Vol. V. p. 137, in the Observatory 
for comparison. 

Mr. De La Rue has devised a small evaporation gauge, by means of which the 
water given off from a continually- wetted sheet of vegetable parchment is 
measured daily. 2 of these instruments are now at Kew, and their indications 
noted every day, at 10 a.m. 

The Meteorological Council, in contemplation of the future use of Thomson^s 
Harmonic Analyser, instructed the Superintendent to again test the anemograph 
designed by Mr. De La Rue, for the purpose of indicating at once, without replot- 
ting, the horizontal movement of the wind from hour to hour. The instrument, 
when tried at the Observatory in 1872, was found to be somewhat defective in its 
working, as, owing to the mechanical arrangements for returning the pencil to 
zero, its indications were left unrecorded for intervals varying from 3 to 4 
minutes every hour. An electrical attachment has now been substituted for part 
of the mechanism, so as to reduce the time lost to about 20 seconds hourly, and 
the instrument is at present working in the experimental house. 

The spare Barograph, belonging to the Meteorological Office, is also erected 
in the experimental house, for the purpose of trying various photographic 
processes suggested from time to time as desirable substitutes for those now 
employed in the preparation of the curves for the registering instruments. 

Although there has been a slight falling off in the total number of barometers 
verified as compared with last year, yet as regards thermometers the result is 
highly satisfactory, the number of these instruments having considerably 
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increased. This is due to the great demand for verified clinical thermometers. 
The total number of instruments which have passed through the Observatory 
during the year was 4881. 

Some very old Standard Thermometers having been recently tested, the 
Superintendent has been instructed to draw up an account of the changes in their 
indications, for presentation to the Royal Society. 

A new form of thermometer has been designed bv Mr. Whipple, and con- 
structed by Mr. Hicks, for the purpose of conveying mdication or temperature 
to a distance by means of electricity, without the necessity of employing inter- 
vening clockwork. Professor W. Cf. Adams has made a set of experiments 
with this apparatus in the laboratory of King's College, and reports favourably 
upon its performance. 

The difference between the Old Royal Society Standard Barometer and the 
Kew standards having been well determined, the daily comparisons were brought 
to a close in March last. The former instrument is to be shortly returned to 
Burlington House, and again set up in the apartments of the Royal Society. — 
Jcai. lOeA, 1880. 



Radclippe Obsebvatory, Oxpobd. E. J. Stone, M.A., F.R.S., Radcliffe 
Observer. — No break has occurred in the series of observations throughout the 
year. 

The readings taken at 8 a.m. and 6 pan. have been forwarded daily, by tele- 
graph, to the Meteorological Office. 

1 he readings taken at 0.45 p.m. are for the synchronous series, published in 
the American * Bulletin of International Meteorological Observations,' and are 
sent in bi-monthly parts, in duplicate, to the Meteorological Office, for transmis- 
sion to Washington. 

The instruments for photographic registration of barometer and thermometer 
readings are being replaced by another set on the Kew model, which has been 
kindly lent by the Meteorological Council. 

The Meteorological Observations for the years 1876-9 are prepared for press, 
and will shortly be printed. — Jan, 1880. 



Cambbidge Obsebvatoby. Professor Adams, M.A., F.R.S. — ^The Meteoro- 
logical work has been carried on by Mr. Todd as in former years ; no change has 
been made in the instruments, or the time of observations. 

^ The 0.45 p.m. G. M. T. synchronous observations are still continued, and 
regularly sent to the Meteorological Office. A yearly summary of the 
meteorological observations has been drawn up for the ^ Cambridge Chronicle/ 
and likewise for Mr. Symons. — Jan. 8th, 1880. 



Stonyhurst Obsebvatory. Rev. S. J. Perry, M. A., F.R.S. —The complete 
series of self-recording and also of eye observations of the meteorological instru- 
ments has been uninterrupted during the past year. The hourly measures of the 
magnetic curves have also been continued as before, along with the weekly and 
monthly determinations of the absolute values of the magnetic elements. 

To tlie previous astronomical work a branch of research has this year been 
added, which may possibly have some bearing on Meteorology. A large 
automatic spectroscope has been adapted to the 8-inch achromatic telescope, with 
the view of obtaining, as far as possible, a daily record of the variations of the 
chromosphere. 

The Observatory takes part in the synchronous observations started this year 
in connection with the French Meteorological Office. — Jan, 1880. 
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Description of the Card Supporter for Sunshins Recorders adopted at the 
Meteorological Office, By Professor Geoboe Gabbiel Stokes, 
M.A., F.R.S. 

[Bead December 17th, 1879.] 

The method of recording snnshiDe by the baming of an object placed in the 
focus of a glass sphere freely exposed to the rays of the snn, which was de- 
vised by Mr. Campbell, commends itself by its simplicity, and seems likely 
to Gome into pretty general nse. In the original form of the instrument the 
rays were received on a hemispherical wooden bowl, concentric with 
the glass sphere, and of such a radius that the focns should fall on its 
inner surfiace. The instrument in this form will give total effects, but 
only in a very rude manner the results for individual days, since the 
burnings produced on neighbouring days run into one another, and to use a 
fresh bowl for each day on which the sun shone would be out of the ques- 
tion on account of the expense. Accordingly it is expedient to adopt Mr. 
Scott's modification of the instrument, and replace the wood by a slip of card, 
which can be renewed from day to day; and it is necessary to support the 
slip in such a manner that the image of the sun shall not run off it from 
sunrise to sunset, and moreover that the focus shall faU, approximately at 
least, on the surface during that interval 

The most obvious way of supporting the slip would be to make it rest 
against the inner sur&ee of a hemispherical bowl formed of metal, slate, or 
earthenware, and such is the plan adopted at the Royal Observatory. But 
this method could hardly be intrusted to inexperienced observers ; for, in 
order that the slips may sufficiently nearly fit the surface of the hemisphere, 
they must be narrow ; and in that case a moderate error in the placing of a 
slip would suffice to make the image of the sun run off it in some part of the 
day. Yet there is nothing to guide the observer as to the proper placing but 
certain marks on the hemisphere, respecting which he might easily make a 
mistake, especially as the slip has to be &stened by clamps. The slips 
have to be cut of a particular form, varying with the declination of the sun ; 
and though correctly cut slips could be furnished from head-quarters, so 
many different patterns are required in the course of the year that there is risk 
of confusion on part of the observer. If a dated blank glip were returned to 
the Office, there would be nothing to indicate whether the absence of marks 
of burning really arose from cloud, or was due to a misplacement of the slip 
in the bowl. 

Other forms of support have been devised in which the card is simply 
slipped into its place, so that the fastening presents no difficulty. But these 
mostly labour under one or other of two defects, namely, that in the course 
of a long day the image is liable to run off the slip, or that when the sun is a 
good way from the meridian its image is too much out of focus. 

It seemed therefore desirable to devise a form in which these defects 
should be avoided, while at the same time it should be sufficiently cheap in 
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eoDBtniction, and Bhonld demuid little skill od the obierrer's put in tb« 
plaeiog of the «ards. 

It is believed that tliese reqnirementa are aatiefied in the fono adopted by 
the Heteurological Office. 

It ie well known that a piece of paper or eard, regarded aa a flexible bat 
inextensible plane surface, cannot be bent, without mmpling or teaiing, into 
the form of a sphere, bat only into that of some derdopabla aorboa. Tha 
locns of the fbcoa of the son'e image for aevnal laooessiTa daji is a lone of 
the focal aphere, and this lone may be replaced without aenaible error by a 
zone of a developable mr&oe tooching the sphere along tha middle of tha 
zone, that ia, along a amaU eirole niiich r«preaenta tha path of tha image far 
a single day, the change of declination daring the day being n^eetsd. Tha 
developable aarbce which touches a sphere along a small eirde ia of eoom 
a right oircnlar cone. When the sun is in the equator, and the small orala 
beeomee accordingly a great oirele, the cone passes into a e^indeir. 

We moat malro provision for receiving the iroage throngh • range from 
28°28' norUt of tha equator to iSP28' south, or eay for round nOmban, and 
to allow a little for the breadth of the image, from 24° N to 24° 8. Let C 
(Fig. 1} be the centre of ttie sphere, A E an are of a aeetion of Ilia foeal 




sphere by a mnidlan plana through C, tha are extending from 34° N at A 
to 24° S at £, a O a portion of a section of the sphere. Divide tha are 
of 48° A E iato three equal putt A B, B D, D E, and draw tangents throngh 
the middle points of tiiese arcs, cutting the radii through A, B, D, E, in «, 
i, d, e. Then the eone of the spherieal snHace generated by tha ravolati<Ht 
of A £ may be replaced with very little error by zones of two eonieal aod 
one cylindrical sorfaee, these sones being generated by the revolution of ab, 
dg, bd; and these being developable surfaces, bits of card may be applied so 
as to fit them accurately. If B be the radius of tha fbcal sphere, the extreme 
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error of foeoB eommitted will be R (see B°— 1). If the gUaa sphereB be of 
4 inoheB diBmetar, aod the glua be free from lead, B will be k little under 
8 inehea, uid 8 (aeo 8°— 1>^0-0376 nearly, bo that the greateBt error of 
foflOB wonld be the l-86th of an inch. If instead of the central tangents we 
take lines parallel to them, and passing throngh the middle points of Aa, Bb, 
bd, the greatest error will be halTed, or redoeed to tlie l-72nd of an inch; 
and as the spheres bom totj well through a laoge of 0*1 in. in distance from 
tba centre, Uie small error at the l-72nd of an inch is of little eonseqnenoe. 
Ifw«add,Ba;0-020inchforthethiclcnes8of the card, and deduct ^ 00276, 
or my 0-014, lot the reason above mentioned, we get 0-006 to be added to 
the diataoce of the best bnming foeos from the centre to get the perpen- 
dieular distance from the centre on any one of tbe three inpporting surfaces. 
This correction is so small that it may be nej^ted. In the pattern adopted 
thii perpendicular is taken at 2'89 inches. 

The fidneial supporting sorfaee is now reduced to that generated by the 
revolation ot a b d t abont the polar axis through C, a line therefore 
parallel to bd. This fbraiB the inner snriaee of the snppoiting material; 
and from the winter to the summer Bolstioe the image travels from aio e. 
From abont October 14 to Febmary 27 the image is on some part of ab .- 
from Febniaiy 28 to April 10 in some part of bd ; from April 11 to September 
lends; and from September 2 to October 18 again on bd. 

It the cards wwe in sectkn no larger than the exact sizes ab. bd, de, here 
given, the image movH at certain times of tbe year fall exactly on the edge 
of a card. The cards nuut therefore be a little lu^er ; and in order that 
they may lie without any mnpting on their fidneial developable snrfaces, 
the material of the suj^Kfft mnU be sligfatiy out away by prolonging a little 
in each direotiOB the cuts ah, bd, de. The prolongationa of the oat bd might 
even be made to extend a good way towards the middle points of ab, de, and 
similarly for the othenB. without reuonng more of the supporting surfacea 
than can perfasUy well be ^ar«d. The pndongalitm of the cnts may be utilised 
for the Buppoct ot the eaidb by uodereutting, so as to leave flanges under 
which the edgaa of ttte eards may be slipped. The form thus finally assumed 
by a section of ttie supporting sm&ee is r^iresented in fig. 2. 




Tbe eoBstroction of the anpporling surface is not expensive. A ring is 
cast of tbe approxiotate form generated by the revolution of Qie section in 
Ag. 2, the middle zig-zag line being however replaced by a circle as in fig. 1, 
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and the shaping of the inner surface and the undereatting are then done in 
ihe lathe. When shaped, the ring is cat into two by a plane through its 
centre, and inclined to its axis at an angle roaghly equal to the latitude of 
the place for which it is intended. One ring will thus serve for two instru- 
ments, each half being mounted independently on a suitable support. 

The forms of the cards are easily found. The equinoctial slips are of course 
straight. Th^ form of the ends of these and of the other slips is not now 
considered for a reason which will presently appear. If we regard the summer 
and winter slips as infinitely thin, and coinciding with the surfaces on 
which they rest, it is evident that when developed they will form portions of 
circular annuli, the bounding arcs having a common centre where the line ab 
or deia fig. 1 (p. 84) cuts the polar axis. The radius of the developed slip, 
measured to the arc corresponding to the point of contact, will accordingly 
be 2*89 cot 16''. If we allow 0*02 for the thickness of the card, it will be 
more accurate to take 2*88 for the co-efficient ; and if we suppose the depth 
of the cuttings at the two sides the same, so that the point of contact is in 
the middle of the card, and if 6 be the breadth of a card in inches, the outer 
and inner radii will be 10*04 ± ^ 6 inches. 

The pattern of the rings, which form the only part of the apparatus in- 
volving much nicety in construction, is common to all the earth, and at 
whatever place the ring is to be used the circle in which the inner surface is 
cut by an ideal equatorial plane is divided by the plane of actual section into 
two equal parts ; it is only the inclination of the cutting plane to the equator 
which changes from place to place. If a common mean latitude were adopted 
for the whole of England, little error would be produced ; the semi-rings 
in the more northerly stations would merely rise slightly above the horizontal 
plane through the centre of the ball on the northern side of the east and 
west points, and pass a little below it on the southern side, while for stations 
south of the mean latitude the error would be reversed. As the sun hardly 
ever bums when very near the horizon, this would be practically of no 
moment In that case a common pattern might be adopted for the ends of 
the cards of any one of the three kinds, but as it is desirable to take in some- 
what wider ranges of latitude, such as from Jersey to the Orkneys, and as it 
is just as easy as not to divide the rings according to the actual latitudes of 
the places where they have to be used, it has been decided merely to provide 
that the cards shall be long enough for all the stations, and to leave it to the 
observers to cut off the ends of the cards level with the horizontal edges of 
the semi-rings, where the complete ring has been divided. It is, however, 
only in the case of the equinoctial cards that there is any occasion to cut off 
the projecting ends, as the ends of the summer and winter cards are not in 
the way of the sun's rays, even at sunrise and sunset. 

Each semi-ring is marked inside down its middle, that is, along the line in 
which it would be cut by a bisecting plane passing through the polar axis. 
In mounting the stands in the first instance, once for aU, this line is to be 
brought into the plane of the meridian ; and in the daily use of the insim- 
ment the cards are to be pushed till the noon mark comes to the marked 
line. 



flTOEES — OXaoKimoiI OF THE CISD BUPP08TZB FOB SUNBHUtl BZOOBDBBB. 87 

The cards may be graduated beforehand hy printing on the oardboard. In 
planning them, if a hatch of eards of the same kind are drawn with the back 
of one in the bosom of the next, there is very little waste, and the cards can 
be aflerwarde cnt oat hy a suitable pouch. 

For the equinoctial cards the hoar lined are evidently a series of parallel 
atraight Unas. The interval from one boor line to the next may be taken aa 
2'68 «■ -:~ 12, or 0'754 inch. For the anmmer and winter slips the boor lines 
will be strught lines converging (as they lie on the cardboard) to the com- 
mon centre of eorvattire of the onter and inner bounding circlsB. The dis- 
tanee from one boor line to the next, measared along an arc passing through 
the point of contact, will be 0-754 oos 16°, or 0*726 inch ; and as it snb- 
tende at the centre of ctirvatnre an angle of only 1S° ein 16°, or i° T, the 
length of the chord will be sensibly the same. If the length of the prolonga- 
tions of the cats oi, ii« in fig. 1 is the same towards, as from, the eqnator, the 
ate of flontaot will be eqoidislaat from the two bounding arcs, otherwise not. 




Fia 9, ahowuig Btand Uamplete. 

Each hidf ring is mounted on a slab of slate, to which is fastened a brass 
Dpright ending above in a fiat sorface, abont 1 inch or 1^ inch sqnare, in- 
clined to the plane of the base by an angle representing an average latitude 
for the kingdom. The half ring is festened by screws to this fiat piece, 
being cast for the purpose in a form which is fiat in the middle outude, as 
r^resented in figure 2 in section. The complete ring, as cast, differs from a 
Bolid of revolution in having two snch planes opposite to each other ont«de, 
for the purpose of attachment to the slanting pltme of the upright. A 
pedestal ending in a small cup carries the |^ass ball, which rests there by its 

mw BtKias. — VOL. \i, h 
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own weight ; and e?en should it be blown aside by a very violent gale, it 
eannot fall oat, at least in the instraments suited for our latitudes, as the 
horns of the half ring are not wide enough to let it through. It may, 
however, be cemented for security's sake. The instrument is mounted in its 
place as a fixture, and then contains nothing moveable except the ^ass ball, 
which (if not cemented) can be lifted out and replaced in its cup at pleasure. 
The cards are introduced at the edges of the hidf ring, with their upper and 
lower edges under their proper flanges, and then readily slip into their places. 
They are pushed till the noon hour line is a prol<mgation of the fine marked 
inside on the brass, and the ends (in the case of the equinoctial cards) are 
then cut oS level with the horizontal edges of the half ring, unless they 
should have been previously cut in the house, from the pattern given by one 
of the cards that had been mounted and cut in the instrument. 

In mounting the instrument in place, the points to attend to are, (1) that 
it shall be level as regards east and west, (2) that the axis of the ring shall 
be inclined to the horizon at an angle equal to the latitude of the place, 
(8) that the plane passing through the axis of the ring and the meridian line 
marked on its inside shall be in the plane of the meridian. There is no 
occasion to change the pattern of the upright supporting the half ring, since 
variations of latitude may be allowed for in bedding the slate. 

DIRECTIONS FOR ADJUSTING AND USING THE SUNSHINE 
RECORDER, AS USED BY THE METEOROLOGICAL COUNCIL. 

The instrument when in position faces the south ; the glass ball rests on 
the pedestal, and when the sun is shining casts an image which chars a slip 
of card previously placed in the instrument. As the sun travels from east to 
west, the place of the image gradually moves along the card, which is thus 
scored during sunshine, and left untouched when the sun is hid* 

1. Adjustment fob CoMGENTmorrr. — ^It is possible that the instrument 
may require this adjustment. To see whether it does, put the ball into its 
cup, and see whether in the horizontal plane passing throu^ the ball's 
centre the surface of the glass stands at the same distance all round from the 
middle points of the belts on which the cards are destined to lie. If not, the 
pillar supporting the ball may be accosted by loosening the screw underneath 
which fixes it, moving the pillar in the required direction, and when it is 
right, turning the screw home. 

If the adjustment is not within the range of the hole in the slate, which for 
this object was designedly made a little large, the hole may be enlarged a 
little in the required direction by filing. Unless you are confident of being 
able to effect the adjustment thus, you had best not attempt the filing, but 
write to the Office. 

2. Choiob of Position. — It is almost needless* to remark that a position 
should be chosen where a clear view of the sky, or at least of such portions 
of it as the sun is liable to occupy, is as little as may be interfered with by 
buildings, trees, &c. The instrument itself when roughly in position will 
show what portions the sun is liable to occupy. 
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8. ADJvaTKSNT roB Lbtbl. — The inBtrnment is to be placed level ai 
regards east and west, thongh at moflt stations, bb will be mentioiied 
presently, it requires to be tilted a little in the plane of the meridian. The 
plane of the top of the instmment, that ii, the plane of Becti<m of the bo^, 
may perhaps not be quite parallel to the npper surface of the slate base, and 
in adjnating fi>r IsTel it is well not to troat to the surface of the slate, but to 
nse the plane of tlie top of the bowl. 

4. AiuusTKBHT roB Latitcdb. — In moot of the instnimenta which have 
been made for the United Kingdom, the biaoketa nipporting tiie bowl have 
been made to a common pattern, snited to a mean latatnde of abont 58°. 
Except for atations very nearly in that latitnde, the stand will require to be 
tilted a little in the plane of the meridian, tbroogh an angle equal to the 
difference between 6SP and the latitude of the place. At stations north of 
68°, the northern edge of the stand will require to be raised, at stations aoutfa 
of 63° the sonthem. For the moderate differences of latitude with which we 
are eoneemed, the elevation of edge required may be taken neariy enough at 
one-eighth of an inch for each degree of diffovnce between the latitnde 
ud 68.° 

In soma few of the insbuments the brackets have been made to suit a 
different latitnde. In snch eases the above role will apply on sabatitating 
fitat latitude for 68°. 

The above rule will suffice for making the adjustment for latitude very 
nearij right. To test and if need be correct it, the height of the image of 
the sun should be noted on some day when the sun is shining within an hour 
or ao of noon, and compared with the proper height for that day. This may 
be obtained from the accompanying woodcut, which represents a section of 
the inner surface of the bowl by a plane passing through the polar axis of 
the ball. The figure b graduated for every 2° of the sun's declination, as well 
ma for the mnTimmn declination ; and the days in the spring and autumn 




haJves of the year at which the ion haa most nearly any one of these 
declinations are written on the woodcut. Should the day on which it is 
wished to test the adjustment be some intermediate day, the proper place of 
the image may be obtained by estimation, remembering that the declination 
changes very slowly about each solstice. 

6. Adjubthint roB thb Mkkidun. — This a4jnstmant is best made by 
meant of the time; and aa fairly correct time can now neariy everywhere be 
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obtained, it eeema needless to give methods of a4J<"^Bi>t in which the time 
is supposed unknown. 

Sappoeing then tiie instroment placed ron^j in the plane of the meridian, 
it ma^ be a^josted, provided the snn is shining about noon, b; taming it a 
little, if neoeesarj, in azimnth, so as to make the image of the sun east 
by the baU fall on the meridian mark in the instxnment at the moment of 
apparent U>eal noon. 

We are not reBtricted to noon for the adjustment. An; other hour may 
be taken, snppoaing the card to have been properly inserted, by taking advan- 
tage of the boor lines marked on the card. At the moment when any hour 
iareachedaecordingtoapparentlocaltime, UielnBtrnmentis tobetomedeo as 
to oanse the image of the snn to fall on the oorresponding hoar line. Shonld 
it be cloady at noon, it wonld be well to choose for the adjastment an honr 
not Tery far from noon, as in that way defects in the other adjaatments would 
have no appreciable effect on the a^jnstment for the meridian. 

This sapposes the correct time to be at least fairly well known. The tims 
got from a railway clock will probably be Greenwich or Dublin, &e. time, aod 
to get the local mean time we must first add or subtraat a time proporti<mal 
to the difference of longitude between the station of observation and the place 
the time of which is given by the clock, at the rate of 4 minutes per degree, 
adding or subtracting according as the station of observation lies east or west 
of the place for which the time ie given by the clock. Having thus got the 
local mean tjme, the local apparent time will be obtained by adding or 
Hubkacting the equation of time, as given in the accompanying table. 
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6. CoNFUuunoH OP AiuDBTHKNTB. — In order that each of the a^jost- 
ments mentioned above should be BofficienUy exact the other a4JUBtments 
wonld have to be nearly right. Hence, when the a^jostments are deemed to 
be right, they shonld be teat«d, which may be easily done when the sun 
shines, evea thoogh not ijoite coutinnoosly. 
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The adjustment for the meridian and the adjustment for level east and west 
are tested together bj seeing whether at apparent local noon (or at 11 a.m., 
1 p.m., &c.) the image falls on the noon hour line (or on the 11 a.m., 
1 p.m., &c., hour line), and whether the line scored by the sun on a card 
runs parallel to the nearest edge of a flange confining the card. Theoreticallj, 
it should not be quite parallel, on account of the change of declination of the 
sun during the day ; but even near the equinoxes this is too small to come 
under notice. 

If reasonable care has been taken in levelling the top of the bowl in an 
east and west direction, no material error of level is to be feared ; and a 
defect of parallelism of the score to the flange, though such as might be 
produced by an error of level, should lead the observer rather to question and 
to re-examine the adjustment for the meridian. It may be that when the 
adjustment was made incorrect time was used, or the correction for the 
equation of time was forgotten, or applied with a wrong sign. 

The adjustment for latitude is tested by seeing whether the image of the 
sun faUs at the proper height on the card corresponding to the day of the 
year. 

Once well adjusted, the instrument need not be disturbed, and it may be 
fixed in its place by cement or otherwise. It is possible, however, that 
at some stations, from the positions of buildings, &c., one place might be 
bast for the instrument in summer, and another in winter. In such oases 
there is no objection to making the change. Of course the instrument will 
have to be re-adjusted after each change of position. 

For the sake of those who wish to make use of the mathematical ex- 
pressions for the errors of time and parallelism produced by given small 
errors of level and azimuth, the expressions are here subjoined. 

Let I be the latitude, b the sun's declination, both reckoned positive when 
north, a the small error of azimuth, X that of level east and west, h the error 
of hour angle entailed, p the error of parallelism, a, X, A, p being respectively 
reckoned positive when in the direction of the hands of a watch to an observer 
looking vertically downwards for the first, horizontally northwards for the 
second, downwards in the direction of the earth's axis for the third, down- 
wards in the direction of the sun's rays at apparent noon for the fourth; then — 

h= I a sin (i — 8) — X cos (i — 8) | sec 8, 

I 

p =z (a COS Z + X sin I) sec 8, 

and 

a = p cos (i ~ 8) + A sin Z, 
X = /> sin (Z — 8) — A cos L 

7. Choice and Insebtion of the Cabds. — Cards are provided of three 
patterns, rectangular for the equinoxes, and curved for summer aild winter. 
The summer and winter cards are alike except as to length (the summer 
cards being the longer), and as to having the hour figures printed so as to 
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be seen erect when in the one ease the convex and in the other the ooneave 
edge of the card is held uppermost. 

It will be noticed that the bowl is undercut inside so as to leave six grooves 
roofed in by flanges which are destined to confine the edges of the cards. 
The grooves or their flanges will here be numbered from the top downwards. 
The winter cards are inserted, concave upwards, with their edges under flanges 
Nos. 1, 8, and slid along till the noon hour line is against the line marked on 
the brass. Should the two marks on the brass not exactly agree, that'nearest 
to the equator of the instrument had best be used. Nothing more is 
required in general till next day, when the card is pulled out and a fresh one 
put in. In time of snow, however, when there is any chance of sunshine, 
the snow should be removed from between the ball and the card. 

If the sun should be shining when a fresh card is being put in, the observer 
should stand on the south side of the instrument, or otherwise shade the ball, 
lest a false score should be made on the card before it gets into the proper 
position. 

The equinoctial cards are similarly inserted, with the hour figures erect, 
under flanges Nos. 2, 5, and the sunmier cards, convex uppermost, under 
flanges Nos. 4, 6. 

The equinoctial cards are to be used during Miirch and the first 12 days of 
April, and again during September and the first 12 days of October ; the 
summer or winter cards, as the case may be, are to be used during the 
remainder of the year. 

8. Shobtenxng of the Equinootial Cabds. — If the ends of the equi- 
noctial cards were left projecting above the brass frame, they would intercept 
the sun's rays near sunrise and sunset. The parts projecting above the 
horizontal top of the frame should therefore be cut off. If the observer 
chooses, he may cut off the ends before inserting the cards, by cutting one in 
the instrument, and using it as a pattern by which to cut the others. It 
would be unnecessary to remove the ends of the summer and winter cards, 
as they are not in the way. 



A large number of experiments were made by means of two similar instru- 
ments placed side by side, as well as more roughly in other ways, on the 
effect of different modes of darkening the cards. It might, perhaps, have 
been expected beforehand that black cards would have been the most sensitive. 
Such, however, did not prove to be the case. With blackened cards the 
earliest indication of an effect of the sun's rays consisted in a slight 
alteration of the texture, visible only when the card was held so as to catch 
reflected light ; whereas, with a moderately darkened card an alteration of 
colour produced by the heat could be seen before thero was any visible 
alteration of texture; and this singe could be seen simultaneously with the 
determinate bums without the necessity for holding the card in any par- 
ticular direction. And though the first change would most probably be 
produced on a black card, experience proved that the first visible change was 
produced on a suitably darkened card. 
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The difference between different kinds of cards was, however, fisur less than 
might perhaps* have been anticipated. It was only in catching a few minutes 
more or less of a very feeble sunshine that, with the exception, perhaps, of 
a few pale and unsuitable kinds, one card differed from another. Cards 
darkened to a grey with carbon were among the best. It was decided, 
however, ultimately to employ pmssian blue only moderately dark. Such 
cards when viewed through a red glass, which transmits aU the visible rays 
which are strongest in heating effect, looks almost black, while the rays of 
high refirangibility which it freely reflects enable the record to be easily seen, 
while entailing but little loss of absorption of rays powerM in their heating 
effect. It is needless to remark that if a pigment were chosen merely from 
a priori considerations, its behaviour with respect to the invisible rays lying 
beyond the red would have to be taken into consideration. But to do this 
experimentally would involve an expenditure of time which the value of the 
result would hardly justify, since the suitability of a pigment may be ascer- 
tained by direct trial. 

DISCUSSION. 

Mr. Whipple thought that this method of mounting would not be suitable for 
all latitudes, as in the extreme north, where the sun shone both nieht and day 
during the summer, a complete circle would be required. It would be a great 
advantage if there were a loose paper holder instead of the fixed grooves. He 
believed that the amoont of sunshine recorded at Greenwich in the earlj morning 
mi|^t be affected by the bowl partially obscuring the glass ball, and so dmiinishinff 
the power of the glass to bum. It was found at Eew, that the instrument did 
not record till aboat 30 minutes after sunrise, and stopped recording about the 
same period before sunset. 

Mr. £lus said that there was no fear of the register running off a strip | an 
inch in width, in fact one position of such a strip would serve for many days. 
In regard to the circumstance that, in the Greenwich instrument, one half of the 
l^bss sphere was cut off by the brass bowl near to the times of sunrise and sunset, 
this point was considered by the Astronomer Royal when the instrument was 
first set up, and he attached no particular importance to it. Some expressions 
contained in the paper just read appeared to give an impression that in the 
Greenwich instrument there was considerable liability to error in placing the strips 
in position. The plan was perhaps suitable only for an observer of some experi- 
ence, but he might mention, that with the appliances provided, an error in this 
respect was of rare occurrence. 

Mr. Symoms thought that if these instruments were set up in large manufac- 
turing towns the grooves would become choked with smoke and verdigris. It 
oueht to be stated m the reports that the register was of brighi sunshine, for the 
disk of the sun was frequently visible during fog or mist, when no sunshine was 
recorded. He would like to know how soon after sunrise these instruments began 
to register. 

Mr. Ellis said that under the most favourable circumstances no register 
could be obtained within less than half-an-hour of sunrise or sunset. In the 
published results it was specified that the record was that of " bright sunshine.** 

Mr. Mawley thought that the fact of this sunshine-recorder being in all 
respects an English invention, added much to its interest, and that it would prove 
a valuable addition to the other meteorological instruments now in use at our 
observatories and private stations. The principal objection, however, against its 
general adoption appeared to him to be the difficulty of finding in ordinary 
gardens a suitable position in which to place it, such suitable position involving 
complete exposure to the sun throughout the whole of the day during the winter 
months. He intended placing his own instrument on the top of a stack of 
chimneys at the south end of his residence, no other position on the premises 
affording the needful exposure. 
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Mr. Cabella said that he had recently given considerable attention to this 
snbject, and had no doubt of producing an instrument in eveiy respect B a tisfac t oiy 
for less than £10, saj more nearly £7 or £8. 



PosTSGBiPT BT THE AuTHOB, March 16t&, 1880* 

The instrnment was designed for use in the United Kingdom, bat there 
appears no reason why it should not be used even in extreme latitades. At 
the North Pole, for instance, the plane of section of a complete ring would 
be the equatorial plane, and a half ring would go completely round the pokr 
axis. It would merely be necessary to remove half-an-inch or an inch of the 
flanges confining the summer cards, in order to permit of the introduction 
of the end of a card. The card would then be slipped along in its grooves. 
A sunmier card for the North Pole, as it lay flat, would form an arc of an 
annulus with its ends in the direction of radii, and as it lay in position 
would form a complete annulus of a right circular cone, with a division down 
one generating line, where the edges of the slip of card would meet, without 
either overlapping or leaving a gap, if the card had been properly cat. The 
equinoctial cards would form complete annuli of a cylinder divided along one 
generating line. They would, it is true, have a flange to hold them in along 
one edge only, but that would be sufficient. What was said in the paper as 
to the liability to misplace a slip in a simple hemispherical bowl, such as that 
employed at the Ghreenwich Observatory, was intended only to apply to the 
case of observers of little or no experience. The cards actually used fit very 
easily into their grooves, so that it would require a good deal of dirt to make 
them jam. The grooves would tend to be kept dean by the daily removal 
and insertion of a card ; and when the time came for shifting from one pair 
of grooves to another, a change made only 4 times in the year, it would, 
apparently, be no great trouble to clean sufficiently the grooves coming into 
use should they be found to require it. 



On Typhoons in China, 1877 and 1878. By Lieut. Alfred Cabfemteb, 
R.N., F.M.S. 

[Bead FAbmary 18th, 1880.] 

Let me describe one fully first, and then glancing over the others, 
comment on the whole. 

H.M.S. ' Nassau,* surveying vessel, left Incog Islands at early mom on 
September 16th, 1878, and steamed up the coast, anchoring at Tiow-pung 
Island in lat. 28° 16' N, long. 121° 88' E, at 6.80 p.m., on the 17th. 
She experienced a considerable easterly swell during the whole of both days. 
However, the wind remained at N by E, from which point it had been 
blowing for a week, and there was no appearance of an atmospheric change 
until 4 p.m. of the 17th, when the weather looked decidedly wicked. 
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On the 16th we had had a fair sky, the cirms being ahnost stationary, 
with slight motion from west. Towards night, however, there was a high 
stratos over the cmnolns, bat this was gone again by daylight, and did not 
return till 4 p.m. of the 17th, and then appeared in rolls. At midnight of 
the 17th- 18th the lower clouds were logged ''rapidly from north-east ;*' bat 
after 6 a.m. the lower stratas completely enveloped as. On the 16th the 
lower clouds had been from NE, though the wind was from N by E. The 
force of wind was 4 to 6 — squally— when we anchored. At 9 p.m. the 
barometer, then showing 29*806 ins., commenced resolutely to frJl. 

At 2 a.m. on the 18th the wind had backed to N by W, force 4 to 6 ; and 

1 may here observe, that the * Nassau ' was anchored on an open coast, the 
trend of which was Ukely to influence the direction of the wind slightly when 
about N.* At 6 a.m. wind NNW, steadily freshening, force 5 to 7» baro- 
meter 29*692 ins., and rain had set in. At 10 a.m. wind returned to N, 
and shortly after N by £. Heavy rollers setting in from ESE, and breaking 
in 7 fathoms water, were racing to the shore. The ship, protected, however, 
by the point of an off-lying islet, lay in the swell without being jn the 
breaking surf. Estimating carefully the distance of ship from shore, and 
taking the time between the passage of each sweU from under the ship till its 
break on the rocks, I calculated their rate of travel to be 24 miles per hour, 
on both the 18th and 19th. The number of swells passing was 10 in 

2 minutes. The wind remained N by E, freshening to force 6 to 8 by 
1 a.m. on the 19th, barometer 29*51 ins., and rain. 

A bright yellow sunset had occurred, and I had seen a double rainbow 
between the squalls of rain; the primary bow having another red and a 
greenish band under the violet for a few minutes. At 2 a.m. on the 19th 
the wind was at NNW, and it now steadily backed to NW by W by noon ; 
barometer then 29*25 ins. Frightful squalls of wind and rain ; force of wind 
recorded as 9 to 10. Barometer pumping from 4 a.m. to 1.80 p.m., when it 
reached its lowest, viz. 29*286 ins. 

Our energies had been put to the test all this time, dropping three 
anchors, dragging them, laying them out again and steaming up to them, 
whilst all top hamper had been got down. The surface drift at noon 
was Z^ knots S by E, and from noon till 4 p.m. the wind varied from NNW 
to WNW ; rain having ceased. At 2.80 p.m. the swell suddenly moderated, 
and at 4 p.m. the surface current set northward for the first time for 
46 hours. The wind steadied at 4 p.m. to NW, force 8, barometer rising, 
and now 29*294 ins. At 7 p.m. wind NW by W, force 5 to 6. A mauve- 
coloured sunset with an appearance of rolled cumulus. At 1 a.m. on the 
20th wind WNW, force 2 to 5, squally, barometer 29*492 ins., steadily 
rising, only a few sharp puffs to show that there was any disturbing 
element in the then clear and beautiful night. At 4 a.m. wind W, barometer 
29*51 ins. 

* Tiow-pong Island lies N by E and S by W, and is high ; and having Shetung 
Island on our E hand (also high, though small in oircamferenoe) snoh winds were 
gnlUed between the two islands. 
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Ab we steamed to the northward on the afternoon of the 20th, we found 
fine and cahn weather, bnt confused undulations from aJl points of the 
compass. 

The various ship*s logs that I overhauled teU the same tale of the 
warning swell ; the rain before and during proximity to eyclonio centre ; the 
immense extent of its influence ; the clear up and beautiful weather in its wake. 

We find then on September 16th the cyclone, in lat. 24^ N, bng. 180° £, 
coming up in full swing from ESE. After passing a little to the southward 
of Lu-chu Islands it approached the coast on a NW by W course ; at this 
time the barometer showed similar readings (29*70 ins.) at Nagasaki in Japan, 
at Tiow-pung Island, China, and on board a ship about 180 miles east of 
Tiow-pung Island; therefore the cyclone did not pursue a path along a 
valley of very low pressure, as did the celebrated August West Indian 
hurricane. 

The rate of its approach was 7 miles per hour, and its course commenced 
to recurve at 4 a.m. on the 19th, in lat. 27^ 46' N, long. 12d° 15' E, the 
distance from the coast during arc of recurvature being about 65 miles. It 
then ran up the coast in a NNE direction, and broke into a greater speed of 
about 10 miles per hour, which it maintained to lat. 81°; then again curving 
away from the Yellow Sea, crossed Quelpart Island, and was traced to lat. 86°, 
long. 180°, probably continuing diminished in strength up the NW coast of 
Japan. The length of this ascertained track is 1,000 miles. 

The outer winds blew nearly in a circular direction, varying 2 or 8 points 
either way. Within a radius of 180 miles of the cyclonic centre, the spirality 
commenced at 1 point, and increased to di points incurvature near the centre. 

The diameter of the Typhoon varied from 800 to 600 miles. The swell 
it created was plainly felt 600 miles from the centre. No report was made 
of any central calm until after the Typhoon had passed Quelpart Island. In 
the other Typhoons of 1877 and 1878, central lulls were reported. 

A gradient read between the barometers of the ' Nassau * and the ' Star 
Queen,' when those ships were in line with cyclonic centre, gives *01 in. to a 
mile ; the ' Star Queen ' being then 20 miles to the left of the centre. In 
general the gradient in front of its path seemed more gradual than that to the 
left, but I have hardly sufficient observations to ensure this being correct 
all through. 

Its sea-driving power was very great, endangering several vessels off the 
Yang-tse-Eiang, and flooding the harbour of Nagasaki to the detriment of the 
cultivated valley at its head. The lowest readings of barometer were 28*87 ins. 
on board a ship, that ran in a quadrilateral for 4 days off the Chi-Kiang 
coast ; and 28*88 ins. in a vessel near Quelpart that spent some hours on 
her beam ends. With the exception of our quadrilateral friend, the vessels 
concerned in this discussion showed a surprisingly good knowledge of 
Typhoon laws. 

The heat had been unusually great, and the summer a moist one in the 
north of China, but dry in the south. For 8 weeks prior to September 15th 
there had been a calm or light N£ monsoon, freshening to moderate NNE 
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after the 10th inst. After the Typhoon the heat increased at Shan^iai to 
the ordinary July temperature, hut fell at last on the 26th. On the 15th 
rain hegan in Yeddo Bay, and in 80 hours 6*9 ins. fell ; the SW monsoon 
hlew in 1877 and 1878 from the end of May to August 22nd, hut, for a 
monsoon, it is a fitful hreeze north of Hongkong at the hest of times. 
This year also the N£ monsoon set in in the 4th week of August. 

On the night of September 21st-22nd, 1877, a Typhoon struck the China 
coast a little south of Haitan Straits, travelling NNW 6 miles an hour, and 
having a subsidiary cyclone on its right rear quadrant, distant 40 miles. 

On July d0th-81st, 1878, a Typhoon struck the coast a little north of 
Wenchow, at the entrance to which place H.M.S. ' Nassau ' was anchored, 
parties being away surveying. I was camped out on a small turf-topped 
rock, and I never want to endure another night like that one ; the tents 
blown down, ourselves blown out like clothes when drying on a line, and our 
boats torn from their moorings, gave me practical experience of the force of 
wind : but this is only a digression. 

The general course of this Typhoon was NW by N, and its rate of travel 
10 miles per hour ; on the 80th the upper clouds were from ESE, wind 
N£ ; on the Slst they were from W, wind SW ; there was heavy rain in 
front of and in proximity to centre ; its diameter was 800 miles. 

On October 8th, 1878, a Typhoon, having passed some 60 miles south of 
Formosa, travelled westerly, and struck the coast 50 miles SW of Hong- 
kong ; its diameter varied from 180 to 800 miles ; the rate of travel being 
15 miles per hour; the diameter decreasing as it neared the coast. The 
' Nassau * had been scudding before a NE gale, and a very heavy sea, in 
ih6 Formosa Channel, for 80 hours. She then ran into the NW quadrant 
of this Typhoon, and as there was no change in direction of wind did not 
appreciate the new cause of disturbance. The result was melancholy for the 
' Nassau,' as she lost a great many sails, boats, and spars.* The height of 
the sea from crest to vortex carefully taken was 21 to 22 ft. ; the actual 
surface being driven like snow in smooth flakes by the force of wind. 

Almost on the same day of this month in the previous year a Typhoon, 
travelling N W by N, struck the coast of Japan between Yokohama and Kobe. 

On July 5th, 1877, a Typhoon struck the coast near Breaker Point, 
travelling NNW, and passed inland. Its diameter was about 180 miles, and 
its rate of travel 11 miles an hour. H.M.S. ' Nassau ' was in the left semi- 
circle, and the China Revenue gunboat * Ch6u-to ' in the right. They were 
equidistant from centre, and their observations were very symmetrical. 

On September llth-12th, 1878, Captain Beeves, of the P. and 0. 
Steamer ' Sunda,' met with a Typhoon, of small diameter, but of severe 
force, off the SW end of Japan, a point where the northern Typhoons fre- 
qaently recurve. He first observed a peculiar arched bank of cloud rising 
on the eastern horizon, extending from SSW to N. When this reached an 
altitude of about 40° he ran back to the westward, and for some hours 

* This typhoon really struck the ooast on a WNW ooume. 
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followed the western edge of the Typhoon as it recnrved to the northward. 
Its first direction had been from ESE, and the storm appeared to be retarded 
at the point of recorvature. 

There were also 2 Tornadoes in 1878; one on April 11th exceeding/ 
violent, and about 200 yards in diameter, with a speed of 8 miles an hour, 
traveUed in a NE direction over Canton, doing unparaUeled damage, and 
caosing great loss of life. Another on May 22nd, having a diameter of 
180 yds., travelled quickly over the town of Tai-wan-fu on the SW coast of 
Formosa, doing great damage. On the previous night we had had a grand 
thunderstorm at Hongkong, the lightning being continuous ; 9 ins. of rain 
fell in 6 hours, the lower clouds driven rapidly from SW. This, the first of 
the SW monsoon, arrived at Tai-wan-fu at 5 p.m. on the 22nd, and there 
met some black clouds, which had been passing over that town rapidly from 
N. The Tornado probably commenced within a mile or two of the town. 

A small Tornado passed over Canton in 1877, and another over Wenchow 
on July 8rd, 1877. There were besides a few minor gales reported as 
'* tail-ends " of Typhoons in the Japan seas. 

Summing up then — 1st. We find 6 distinct and destructive Typhoons in 
the China seas in 1877 and 1878, and a few minor ones in the north : 2nd. 
That when yet some distance from the coast, they were travelling W to WNW ; 
that, on nearing or striking the coast, 4 out of 6 ran on a NW by N course 
nearly, 2 recurved northward and NE, and one which had commenced 
W^S struck on a WNW course : 8rd. That the average rate of progression 
was 11 miles an hour. 

During these Typhoon months the Japan current sets 80 to 40 miles a day 
NE up the whole China coast, and along the SE coast of Japan ; this belt 
of warm water may perhaps form a wall of heated air that tends to divert 
the course of the Typhoon. 

During these same months the barometer curve showed 7 day waves; 
during the first 2 days of the anterior incline the weather would be thundery, 
with probably some wet. It would then clear with rising wind until the 
maximum was reached ; after which calm and variable winds set in on the pes- 
tenor decline, ending with squally and wet weather at the bottom of the curve* 

The amplitudes of the curves were so small that a very slight irregularity 
was sufficient to resolve these waves into 10 day and 4 day periods, or 9 day 
and 5 day periods. The diurnal variation of the barometer on that coast 
was *008 in., and was so regular that a fall of *012 in. at 10 a.m. on July 
81st instead of the usual rise warned us that a disturbing element was about. 



NoU on th$ Reports of Wind Force and Velocity during the Tay Bridge 
Storm, December 28th, 1879. By Robert H. Soott, F.R.S. 

[Bead Febrnazy 18th, 1880.] 

I HAVE recently received an application from Mr. C. Barlow, CE., for 
information as to the reports of the wind when the Tay Bridge was carried 
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away ; and I have thought that it might interest the Society if I were to com- 
mnnicate to it the facts I have akeady sent to Mr. Barlow, and supplement 
them hy a few notes of other serious storms which have been registered by 
our self-recording anemometers. 

The foUowing are the data which I famished to Mr. Barlow : — 

*' The greatest number of miles registered in any 60 consecutive minutes 
on the evening of December 28th , 1879, was 71 1 at Glasgow, between 6.20 
and 7.20 p.m. At Aberdeen the maximum registered was 68 miles, between 
8.50 and 9.50 p.m. Both these velocities are higher than any shown in the 
tabulation sheets, the values in which are for the intervals between 80 minutes 
before and 80 minutes after the hours. 

** Taking much shorter periods than 60 minutes the traces show still greater 
Telocities. Thus at Glasgow I should estimate the hourly rates for the under- 
mentioned intervals as follows : — 

Prom 6.25 to 6.80 p.m. 

7.0 
7.18 
7.85 
7.60 
8.46 
Similarly, at Aberdeen, from 7.15 to 7.20 p.m., 8 miles were registered, 
eqna&ing a velocity of 96 miles per hour.'* 

With reference to these very high velocities, I should remark that the scale 
of our anemograms is so contracted that I do not myself claim for such 
figures very precise accuracy. Any unsteadiness in the action of the spiral 
recording pencils of the instruments might produce temporary irregularity in 
the trace, which might give an apparent excessive velocity for a few minutes. 

On the other hand, as already stated in my Paper (Quarterly Journal, Vol. II. 
p. 109), it is not possible to compare satisfactorily the indications of velocity 
and pressure anemometers, so that our instruments cannot record correctly 
the phenomena of sudden gusts. 

These considerations being granted, it will be interesting to place on record 
the extreme velocities recorded during the storm at other stations not very far 
distant from Dundee. 

At Alnwick Oastie the anemometer recorded 65 miles between 6.40 and 
7.40 p.m., and 60 miles an hour for the next two hours. 

At Seaham Harbour the hourly velocity did not exceed 40 miles at the 
time of the wind's greatest force, say from 6 to 9 p.m. ; but at 6.50, during 
a squall, the rate must have been at least 150 miles per hour. A note by the 
observer states that *' the gusty force of the gale on Sunday night stopped the 
mill vane of the anemometer." 

At Stonyhurst ihe total velocity never exceeded 80 miles in 60 minutes ; 
there were, however, heavier gusts, and 60 miles per hour is shown for 10 
minutes between 5 and 6 p.m. 

At Armagh the maximum velocity recorded was 26 miles, between 6.80 
and 7.80 p.m., but in a squall at 7 p.m. at least 80 miles per hour are showui 
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and in a ahorter sqnall at 5.80 p.m. a fax greater velocity than this was 
reached. 

At Holyhead and Sandwick Manse, hoth osnally very windy stations, no 
yelocities worth notice were recorded. 

It may be interesting to give one or two instances of other exceptional 
gales. 

In the tremendous southerly gale of January 24th, 1868, the Glasgow 
anemograph was the only instrument we had working in Scotland, for the 
instrument at Sandwick Manse was not in good repair, and the pendulum ol 
the clock was stopped by the wind at a critical period of the storm. The 
Glasgow trace is unfortunately in an unsatisfEtctory condition. It was £unt 
and was roughly pencilled over by the observer, so that it b now hopeless to 
trace out the original instrumental record. The highest velocity in an hour 
was 66 miles. 

On February 20th, 1877, the Holyhead anemograph registered 82 miles an 
hour for 2 consecutive hours, and during the gusts the velocity fras at least 
200 miles per hour. 

On November 16th, 1877, the Sandwick anemometer registered 88 miles 
in 60 minutes, and in this case also the gusts must have been very heavy ; a 
2 minutes' trace gives an hourly rate of 180 miles, and a 4 minutes' traee 
one of 120 miles. 

It is not a httie remarkable that these very high velocities at Holyhead and 
Sandwick did not do material ii^ury to buildings situated close to the respec- 
tive anemometers. 

I have received various notes indicating the violence of the gale of Decem- 
ber 28th in other parts of Scotland, but I do not think it worth while repro- 
ducing these in print, as they are not instrumental records. 



DISCUSSION. 

Mr. Whipple said that he did not agree with the opinion expressed that the 
Robinson Anemometer did not give the true wind velocity in high winds ; he 
believed the cups revolved with safficient rapidity to follow any changes, bat the 
fact was, that whilst they made 5,000 revolutions the pencil only moved over 
about 2} ins. For discussing such storm effects as those described in the Paper, 
a more open scale than the present one was desired, and no obstacle but the cost 
of paper for registration prevented the use of a time scale of a foot or more to the 
hour. Undoubtedly, high winds blew in gusts, and this was very evident when 
observing with a Haeemann^s Anemometer, which would run up in rough 
weather n*om to 9 or 10 in less than a minute. As an example of the effect of gusts, 
he had recently upon the roof of the Kew Observatory a massive wooden tripod 
with heavy iron top, but loaded at the base with sufficient weight to keep it 
steady, ana probably necessitate the strength of 3 men to overturn it. A gust of 
wind blew it down, although the anemometer a few feet distant failed to register 
a higher velocity than 30 miles in the hour in question. 

Mr. Laughton said that it must not be forgotten that the Staff- Commander of 
the *' Mars/ lying a very short distance from the bridge, had estimated the force 
of the wind as not exceeding 11 on the Beaufort Scale, in the squalls. With this, 
as the estimate of an officer of long experience, he could not see what reason 
there was to suppose that the wind had any exceptional velocity. He himself 
was inclined to believe that the bridge did not give way to the mere force of the 
wind ; but that as squall succeeded squall, a rocking or vibratory motion had 
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been established ; that possibly by such yibration the strncture' \^f *t^. some 
extent, disintegrated, and it collapsed when the weight of the train cinpd ^ it. 

Mr. Whipple remarked that the * Mars * training ship was in a cA)lnew]{^t 
sheltered position, and would not feel the full force of the gale. 
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greater pressure, and instanced a well known storm in America which had cat a * .•; 

passage through a forest about 200 yards broad, leaving the trees on either side 

uninjured. 

Mr. Strachan believed that the carriages were blown off the rails and battered 
against the bridge. He thought that the velocities of the wind should be 
received with some caution. The time-scale on the anemograph sheets was 
much too contracted to allow of the measurement of velocities daring short 
intervals with accuracy. 

Mr. R. CuBTis said that it had always been a matter of snrprise to him that 
meteorologists should give the number of miles recorded by an anemometer in an 
hour as a measure of the rate of the wind at any moment during that period, the 
two things being of coarse quite distinct ; and it only required a very little 
reflection to see that such a practice might lead to very misleadine conclusions. 
If a wall, or stack of chimneys, was blown down, and legal proceedings resulted, 
it frequently happened that an anemogram was produced to prove that as the 
velocity had been but, say, 20 miles per hour, the wind had been quite insufficient 
to do the damage, — overlooking altogether the hxit that a sharp, but brief, squall 
might be wholly lost in the trace, which not unfrequently failed to suggest that 
the wind had been gusty, even when that had been its chief characteristic. To 
this sabstitution of number of miles recorded for rate per hour, he also attributed 
the fact that the relation between Beaufort's Scale for estimated wind force and 
Telocity, and the relation between velocity and pressure of wind, had not yet 
been satisfactorily determined. He quite agreed that in measuring such hieh 
Telocities as Mr. Scott had mentioned great care was necessary on account of the 
smallness of both the time and velocity ordinates of the scale ; but still, after 
carefully allowing for this, he had met with many cases in which there could be 
no doubt those rates had been reached, and even exceeded. He believed there 
was no real difficulty in adapting Robinson's Anemometer to register the velocity 
of the wind in squalls, and this he regarded as the most necessary step to be 
taken towards obtaining a true idea of the actual velocities attained by the wind. 

Mr. Laughton said that Gapt. Watson, with whose care and exactness as an 
observer the Society was well acuuainted, had lately told him that some pre- 
.liminary experiments which he had made with Hagemann's Anemometer seemed 
to promise well; and that he hoped to carry these experiments further, by 
bringing the pipe from the mizen-truck, down the mizen-mast, into his cabin. 
If such experiments were found successful, and when the constants of the instru- 
ment were once satisfactorily determined, it was possible that we might have an 
instrumentpecoliarly adapted for the measurement of sudden gusts. 

Mr. 0. Hardinq considered that Mr. Scott's Table for the conversion of 
Beanfort's wind forces into miles per hour, given in the Quarterly Journal of the 
Society, Vol. II. p. 113, was the best in existence ; he did not, however, think 
that the observations which were at present being conducted by Gapt. Watson 
should be taken as confirming this Table. He drew attention to the very 
different values ^ven by Sir W3rville Thomson in the * Voyage of the Challenger 
in the Atlantic,' Vol. I., p. 61, for the conversion of Beaujfort's Scale. The wind 
would generaUy be much steadier in force and the gusts less violent on the open 
•ea than on land. 

Mr. Strachan said that he formerly did not believe that Mr. Scott's Table 
was correct for the first four grades ; but Gapt. Watson having found his 
observed velocities to agree wiw Mr. Scott's computed velocities, he was now 
prepared to accept the Table. 

Mr. JiNMAN said that the wind rarely blows parallel with the earth's surface, 
and that anemometers to register the true pressure should be fixed so as to 
receive the pressure at different angles. He had seen scud being blown down 
and ap, at an angle of 45°. The accident at the Tay Bridge occurred at the time 
when the central band, of what he had named the * Eurydice ' cloud bands, was 
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passinff t^¥^|;,'and these were times when, from their powerful attractioii or 

denlW Iming from the earth's surface, gravitation was practically suspeBL 

tad ne*had no doubt that during one of these intervals a part of the tnis 

. lifted off the metals and dashed against the bridge. The force of the gut 

.•*'/*wiitd, great as they were in the open sea, during the passage of the baiidi| 

.•./:], '-most severely felt in valleys like that of the Tay. 

***/*.* Mr. MuNBO had heard it stated on good authority that the bridge caM 
• ,' stand in a great gale. 

Mr. Gasteb agreed with Mr. Jinman that the wind does not alwm I 
horizontally. He hoped that Mr. Jinman would favour the Society wim a 
cise statement of his tneory of the repetition of storms, and say how he ' 
in the storms of certain dateS, to which he referred from time to time, 
of the * Eurydice ' squall. 

The Pbesident (Mr. Symons) said that the ordinary Robinson's Ani 
gave no information about the violence of squalls. It was very desirmUfi 
an anemometer should be made with a more extended scale, so that the '^ 
of the wind during short periods could be readily seen. This -had been 
the Royal Botanic Society's Gardens, where the anemometer drives ele 
a hand over a dial close to the barometer, and this hand can easily be 
every 5 or 10 seconds. Messrs. Negretti and Zambra also make a patliim;| 
smaU Robinson Anemometer, in which one hand describes a complete rerolnti 
for each mile of wind, and thus enables the velocity durine short iDtenrals to; 
easily read ofL For his own part, he was inclined to believe the extraor" 
velocities which had been mentioned as occurring during veiy violent 
He had been told that trees rarely go down at the first blow, but alwi^^ 
they had been rocking for some time. He believed it was Mr. Dines who 
stated that there was not a single church steeple that could withstand a prea 
of 30 lbs. on the square foot ; but by whomsoever the statement was made, 
was difficult to harmonise it with the velocities and pressures mentioned In ' 
discussion. 

Mr. Ellis remarked that if the velocities of 100 miles and more per boa^ 
spoken of by Mr. Scott, are to be accepted, the ordinary formula for conTenkll 
into pressures must be inaccurate, because such velocities sustained thioofl 
several minutes would indicate a continuous pressure of 50 lbs. or more on %m 
square foot. But in pressure instruments there appears to be no approach ti 
any such condition ; indeed, pressures of only 20 or 30 lbs. usually endure hot £oi 
very short periods, to be counted by seconds rather than by minutes. 

Mr. Whipple hoped that Mr. Ellis would undertake a comparison of the wind 
pressures and velocities, as the material for discussion was alreadpr available at 
Greenwich. He would like to see the anemograph curves magnified 100 timei 
during the time of passage of the centre of a storm. 

Mr. Scott said tnat in his former paper on the relation between wind force and 
velocity, published in Vol. II. of the Quarterly Journal, he had given seToal 
instances of the intensely local character of strong gusts of wind. He ienad 
that the scale of the Robinson's Anemo^aph at Greenwich was too contraeted 
to afford data for a satisfactory companson with the indications of the Oalei^a 
instrument close by. As to Mr. Jinman^s remarks on the importance of 
measuring the motion of the air in directions other than simply horizontal, ha 
could only say that some expenments on this subject had been made in Italfi 
but he was not aware that any results had been published. 



On the Frost of December 1879, over the British Isles. By Willux 
Mabriott, F.M.S., Assistant Secretary. (Plate VI.) 

[Bead February 18th, 1880.] 

The temperature of December 1879 was so remarkably low, that it haa 
been considered desirable to investigate its intensity and distribution, and 
some of its effects. 
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Application was made to a number of observers in different parts of the 
British Isles to snpply their maximum and minimum temperatures for each 
day during the month. The readings, together with those from the Society's 
stations, and those received by the Meteorological Office (to which Mr. Scott 
has given me access), as well as some supplied by Mr. Buchan and Mr. Symons, 
have all been tabulated, and form the basis of the present communication. 

The weather during the latter part of November was very cold, with 
scarcely any rain after the 18th. Exceptionally low temperatures were 
registered all over the British Isles from the 1st to the 7th of December. 
On the 1st the lowest temperature was — 2^ at Eetton, near Stamford ; and 
the next lowest was 2° at Springwood Park, Kelso. ' The temperature con- 
tinued low throughout the day, at many places not rising above the freezing 
point. 

On the 2nd the cold was more intense. In the counties of Roxburgh, 
Leicester, Lincoln, and Nottingham, the temperature fell below zero, the 
lowest being — 6° at Kelso, and — 4°-6 at Coston, near Melton Mowbray. 
Temperatures between (f and l(f were registered in the north and south of 
Scotland, and along the central part of the north of England to the midland 
and eastern counties ; while over almost the whole of England, Scotland and 
Ireland, with the exception of the sea-coast stations, the temperature fell below 
20P. 

On the 8rd the cold was more severe in Scotland and the north of 
England than on the previous day ; temperatures below zero being registered 
in the central and south-eastern parts of Scotland and the valley of the 
Tees. The lowest readings were — 16° at Kelso, — 6° at Blackadder, — 4° at 
Thirlestane Castle, — 2° at Gainford, and — 0°*8 at Braemar. Over the 
whole of the central districts of Scotland and the north of England the 
temperature fell below 10°, while readings below 20° were registered over the 
whole of Scotland and the inland districts of England. In Ireland, Wales, 
and the south and south-western counties of England, the temperature ranged 
between 20° and 80°. 

On the 4th, intensely cold weather was experienced over the south of 
Scotland and the north of England ; the lowest temperature reported to me 
was — 23° at Blackadder, in Berwickshire. Readings of — 8° were registered 
at Thirlestane Castle, — 5° at Haddington, Kelso, Melrose, Wolflee, and 
Corbridge-on-Tyne, — 4° at Alston, and — 0°*8 at Braemar. Temperatures 
below 10° were registered over the south and south-east of Scotland, and 
over the north of England as far as the valley of the Trent, while over almost 
the whole of England, Scotland, and Ireland the temperature fell below 20°. 
In some parts of the south of Scotland, and in the border counties, the 
maximum temperature during the day did not rise to 20°. 

On the 5th, the cold generally was not so intense as on the previous day, 
as in many localities the sky was cloudy, and snow fell : at some places, 
however, very low minimum temperatures were registered, viz.; — 18° at 
Blackadder, — 2° at Alston, and — 1° at Thirlestane Castle. In Ireland this 
was the coldest day of the month, the temperature falling to 9° at Colebrooke 
Park, and 9°-8 at Birr Castle. 

liEW SERIES. — VOL. ^^. I 
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On the 6th the temperature fell considerably in Derbyshire, Notting- 
hamshire, and Yorkshire : readings of — 8^ being recorded at Trent 
College, — 1°*0 at Buxton, and 0° at York and Stanley. At many places the 
maximum temperature during the day was much below the freezing point. 

On the 7th very low temperatures were registered over the whole of the 
north and east of England ; the lowest reported was — l(f at Eetton, near 
Stamford. Some of the other low readings were — 6°*8 at Worksop, — 5®*6 at 
Audley End and Melrose, — 4^-7 at Appleby, — 4®-6 at Coston, — 8®-8 at 
Buxton, ^8^ at Trent College and Much Hadham, — 2° at Nottingham, and 
— 0°'4 at Saffiron Walden. It will thus be seen that the temperature feU 
below zero in the counties of Essex, Leicester, Deiby, Lincoln, Nottin^iam, 
and York, and also in the south of Scotland, while over almost the whole of 
the north-east and central part of England, as well as a portion of the south- 
eastern district, the temperature fell to l(f or below. Readings below 2£P 
prevailed over nearly the whole of England and Scotland, and the centre of 
L*eland. At a few places the maximum temperature during the day was 
extremely low, the thermometer at Appleby only recording 12°'4, and that at 
York 18°. 

During the next few days a little warmer weather prevailed, but on the 
11th the temperature fell below l(f in the south-east of Scotland and the east 
of England, the lowest readings being 8° at Blackadder, 8° at Eetton, ^ at 
Wolflee, 9'''2 at Audley End, and O^'-O at Coston. Temperatures below 2(f 
were regbtered over ahnost the whole of Scotland, the greater part of 
England, and the centre of Lreland. Low temperatures were also experienced 
at most places on the 12th. Milder weather continued for the next few 
days, but on the 17th the temperature again fell below 2(f over the whole 
of the south of England, the lowest readings being 11^*8 at Folkestone, 15^*7 
at Tunbridge, 17°'4 at Swarraton, 17^*5 at Netley and Salisbury. Low 
temperatures also prevailed on the 18th, 21st, 28rd, 24th, and 26th, whilst 
the maximum temperatures at many places on the 21st and 26th did not 
reach 82°. 

The accompanying table (p. 106) gives the lowest temperature registered at 
each station, and the date on which it occurred, the number of days the minimum 
temperature fell below 82° and 20° respectively, and the mean maximum and 
minimum temperatures for the month. Columns are added showing the 
time at which the thermometers were read, the form of stand used, whether 
the instruments were verified or not, and the height above sea level. From 
the table we learn that at almost all the English inland stations frost occurred 
on an average of about 25 days during the month, and that temperatures 
below 20° were registered from 8 to 18 days at several places. SciUy was 
the only station where frost was not felt, the lowest temperature recorded 
being 88° on the 2nd. The mean isothermal lines for the month of December 
1879 are given on chart 7 (Plate YI.), from which it will be seen that over 
the south-east of Scotland and east of England the mean temperature for 
the month did not exceed 80° ; while over almost the whole of the inland 
district of England and the south of Scotland the mean was below the 
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freezing point. The only comparatively mild districts were the west and 
south of Ireland and the extreme south- west of England. Even the sea- side 
health resorts, which are reputed for their mild climates, were not exempt 
from the cold, the temperature falling below the freezing point on 11 
occasions at Yentnor, 15 at Torquay, 19 at Bournemouth and St. Leonard's, 
20 at Sidmouth and Eastbourne, and 24 at Ramsgate and Worthing. 

On chart 8 (Plate YI.) are given the average isotherms over the British Isles 
for the month of December, as prepared by Mr. Buchan from 18 years* observa- 
tions (1857-69).'*' A mere glance at charts 7 and 8 will suffice to show the 
abnormal character of the temperature of December 1879. 

An inspection of the Daily Weather Charts will show that during the time 
of cold weather the atmospheric pressure was very high over these islands, 
and that an anticyclone was formed over those districts where the lowest 
temperatures were recorded. Mr. Abercromby, in his paper ** On the 
general character and principal sources of variation in the weather at any 
part of a cyclone or anticyclone," says : *' In anticyclones, viewed on a 
synoptic chart, the position of blue sky, cloud and fog seems very capricious, 
but to a single observer a certain general character is readily perceptible. In 
a general way the weather is fine, or at least quiet ; and though, in the calm 
centre especially, thick fogs are often found, and cloud in other parts, the 
suRoundings are so different that they can rarely be mistaken for cyclone 
weather. There is always a certain coolness in the air, though if the sun 
shines it is very hot ; in fEict, the terms ' radiation weather ' and ' radiation 
temperature ' would generally best describe anticyclone weather, "f There 
is no doubt that the intense cold of December last was due to the " radiation 
weather " which accompanied the anticyclones. But why was the atmos- 
pheric pressure so high and persistent over the British Isles, instead of the 
normal conditions prevailing ? This I must leave to others to investigate. 

That the cold was the result chiefly of radiation is shown by the great 
difference in temperature at the hill and valley stations. For instance, at 
Farley, 688 feet above sea level, 17^*7 was registered on the 7th, while at 
Oakamoor, nearly 800 feet lower, in the valley of the Ohumet, and less than 
a mile distant from Farley, the temperature fell to 1^*1. Precisely the same 
thing occurred at the Heath House, Cheadle, and the Vicarage, Tean, which 
are only three-quarters of a mile apart, where the readings were respectively 
18°-0 and 2°-0. 

The effect of the cold upon the health of the community was very great. 
In London the number of deaths referred to diseases of the respiratory 
organs increased to 799 in the week ending December 20th, and exceeded 
the weekly average by 288. (See Table on page 110). 

The public journals record the fact that many persons were frozen to death 
in various parts of the country. The frost also caused great injury to plants 
and shrubs. Mr. Wemyss, of Springwood Park, Kelso, says that the low 
temperature has killed many shrubs, even hollies ; and one that can be littie 

* Journal of the Scottish Meteorological Society, Yol. m,, p. 102. 
t Quarterly Journal, Vol. lY., p. 8. 
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short of 100 yeare old has been killed. Mr. Hellish, of Hodsock, near Work* 
pop, writes : — " Very nearly every laurel, Portugal laurel and evergreen oak 
has been killed to the ground. The hollies have all lost their leaves ; most 
of the common variety will, I think, recover, but many others are, I believe, 
quite dead. The holly berries were turned quite black by the cold, I suppose 
because they were so late and had not properly ripened. Many roses that were 
not covered up have been killed. Deodaras seem to have been all killed, 
except perhaps a few small ones lately planted. Pinsapos have also suffered.*' 

In marked contrast to the above it may be mentioned that Dr. Radford 
says that 4 roses, half opened, were gathered from 4 different trees in one 
garden at Sidmouth on Christmas Eve. 

With regard to birds, Mr. T. Hurst, Jun., of Lauder Grange, Corbridge- 
on-Tyne, writes : — ** December 2nd : A robin was picked up in the porch 
quite benumbed with cold, but soon revived on being brought into a warm 
room. 18tb : A robin took shelter in the house all yesterday, but there are 
scarcely any birds to be seen now. 29th : There is a marked scarcity of 
birds this winter." 

Mr. Mellish says : — *< As regards birds I did not notice that they suffered 
so much as in the long continued frost of 1878-9, partly perhaps because 
they were not so abundant. I do not think that fieldfares were as scarce as 
seems to have been the case in many places from accounts in the papers ; 
though not so numerous as last year, still I saw some considerable flocks. 
Bedwings were perhaps rather scarce, but blackbirds were numerous." 

The Rev. R. Burrell, of Stanley, near Wakefield, reports that there were 
very few small birds in his parish this year, and an entire absence of the 
fieldfares. 

Mr. Wragge, of Farley, says that redbreasts were rather scarce, in fact 
there were fewer birds altogether than last year. He further adds that <* on 
the 6th the station-master at Oakamoor declared that the railway lamps were 
' frozen out,' and that rabbits, pushed for food, had attacked the oil and 
grease on the station cran^." 

The River Trent was frozen over on the 2nd, and was remarkably low the 
whole of the paonth, The River Ouse at York was frozen over from the 4th 
to the 24th, The Riv^r Chumet was frozen over in places on the 7th. 

Although the observations have not been taken at the same time — the 
thermometers being read at 8, 9, or 10 a.m., and 9 or 10 p.m. — and 
different kinds of stands for exposure have been used, still the results agree 
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very well indeed, much better than oonld have been expected. It should be 
mentioned, however, that none of the thermometers have been verified at the 
low points of the scale ; in fact, very few below 82°. As this is an impor- 
tant matter, the Council have suggested to the Kew Committee the desira- 
bility of having the Dry, Wet, and Minimum Thermometers verified down to 
zero. The Committee have undertaken to consider the question, and are 
making experiments with a view of ascertaining the most convenient method 
of verifying thermometers at a temperature of zero. It may be further 
mentioned that the Kew Committee will, if desired, verify Dry, Wet, and 
Minimum Thermometers down to 12°, charging a fee of Is. 6d. for the 
certificate. 

Another point, to which the attention of observers should be called, is that 
they should provide themselves with thermometers graduated to at least 
20° below zero. 



Since this Paper was read I have communicated with Dr. C. Stuart 
(late President of the Berwickshire Naturalists* Club) respecting the 
remarkably low temperature at Blackadder, and asked for information on the 
following points : — 

1. What kind of thermometer was used ? 

2. Was it verified ? 

8. Who was the maker ? 

4. How was it exposed and mounted ? 

6. When was it read ? ' 

6. Who made the observation ? 

7. Is it certain that no mistake was made in reading ? 

8. Is the ground level or hilly, open or wooded ? 

9. What is the nature of the soil, and height above sea-lovcl ? 

10. How low is the thermometer graduated, and are the divisions on the 
tube or only on the frame ? 

Dr. Stuart's reply is as follows : — 

" I have much pleasure in complying with your request to furnish 
further information relative to the unprecedented low temperature which we 
experienced in the Merse of Berwickshire in December last. In answer to 
your questions — 

1. An upright registering thermometer. 

2. Yes; with another, with the scale engraved on the tube, in the 
possession of Sir G. H. Boswall, which was tested at Kew ; both gave the 
same results. 

8. Lennie, of Edinburgh. 

4. Northern exposure, 2 feet from the ground, with a sloping board about 
2 ins. across overhead, to keep ofif the wet. Instrument mounted on a metal 
frame, painted white, a well-finished instrument. 

5. Bead at 9 a.m. 

6. Mr. John Beid, gardener to Sir G. H. Boswall, a person who has been 
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accustomed to send particulars to the Scottish Meteorological Society, and 
keeps a regular register at Blackadder. 

7. There was no mistake whatever made in the reading. 

8. Level, open, with wood outside garden wall, with river Blackadder 
distant about 100 yards. 

9. Stiff, cold day. Height above sea level cannot give exactly, from 100 
to 200 feet. 

10. 80° below zero, divisions on the frame, but corresponds exactly in 
results with another thermometer, with divisions engraved on the tube. 

" I was as incredulous as any one about the 28° below zero, until I ascer- 
tained the accuracy of the observation. When I give you a few other 
particulars as to other places, you will at once see that the cold was nearly 
as great at several other stations in the immediate neighbourhood. At 
Killoe House, about a mile farther up the Blackadder, the temperature was 
18° below zero. Had the instrument been at the garden by the river side, 
the temperature recorded would have been as low as that at Blackadder. At 
Allanbank Garden, facing the south, on the opposite side of the river, 
18° below zero was registered. This place stands well up off the river bank, 
and is not so exposed to the frost rinds as the other places mentioned. At 
Ninewells House, about a mile off on the River Whiteadder, but situated on 
elevated ground, 8° below zero was recorded by the gardener. At Ghim- 
side Bridge, on the window sill, 6° below zero was observed. I have just 
had a call from Mr. Beid, who brings his instrument with him and the 
register of temperatures for December, which I enclose. Now for results : — 
His peach trees 60 years planted are kiUed to the roots. The evergreen 
laurels, Portugal laurels, rhododendrons, hollies in many instances. Welling- 
tonias, araucarias, deodar pines, ail killed. I have lived 82 years in the 
county, and have seen many hard winters, but any such stinging low tem- 
peratures I never remember. The hollies (the common green varieties) are 
at present without a leaf, the young growths killed close in. Three persons 
in my immediate neighbourhood perished in the snow in one week. I never 
in 82 years had so many cases of frost bite under treatment at one time ; 
some of a very severe nature. I think I have now given you pretty good 
evidence of the severe season we have passed through.*' 



DISCUSSION. 

Dr. Mann hoped that some equally interesting account of the cold period of 
January 1880, might be prepared for the Jouraal of the Society. It was a 
notable fact that in the neighDourhood of Wandsworth C!ommon, the water pipes 
connecting the houses with the main were frozen only for a few hours on 
December 5th, but they were frozen hard uninterruptedly for 9 days from 
January 29th to February 6th, 1880. The freezing occurred on the fourth night, 
with an air temperature down to 19°. The pipes connecting the houses with 
the main are laid 32 ins. deep in the ground, but in many instances cross under 
sunken areas, and, therefore, a few inches of shallower earth, where they enter 
the houses. 

Mr. Stbachan said that he had intended investigating this very subject, but 
after Mr. Marriott's paper he should not proceed with it any further. During 
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the prevalence of the cold weather, we had been on the north-eastern edge of an 
anticyclone. A bank of high pressure extended over the whole of Europe as far 
as Russia. The connection between the high pressure and low temperature, if 
thoroughly worked out, would be interesting ; but what was wanted was a means 
of foretelling these long spells ol cold weather. 

Mr.MAWLBY welcomed Mr .Marriott's excellent paper as containing the most com- 
plete series of severe winter temperatures that he had yet seen. He, however, con- 
sidered that he would have done still better had he confined his tables exclusively 
to strictly comparable and reliable observations. For setting aside for a moment 
the fact that differences of exposure and the height of the thermometers above 
the ground had not unfrequently important influences upon the value of the 
results obtained, we had also to keep in view the considerations that all observers 
were unfortunately not equally trustworthy, and that it was well known that no 
meteorological instruments in ordinary use were so liable to get out of order as 
minimum thermometers. That differences in the methods of observation sometimes 
seriously affected the value of minima temperatures would, he thought, be evident 
if he quoted the lowest readings registered at Addiscombe on the night of 
December 2nd— one of the days mcluaed in Mr. Marriott's investigation — ^when 
a grass minimum thermometer indicated the lowest temperature that he had yet 
recorded, viz. 1°'9, or 30° of frost On this remarkable night a minimum ther- 
mometer on a Glaisher stand registered 10^5, while another in a Stevenson screen, 
close bv, indicated only 16°'8, or 6^3 higher than the one on the Glaisher stand. 
Both thermometers were venfied instruments, were suspended at precisely the 
same height above the same grass-plot, and only a few feet apart. Moreover the 
one in the Stevenson screen had a forked bulb, whereas the oulb of that on the 
Glaisher stand was spherical and rather larger than those now usually made. The 
latter therefore was the less sensitive of the two. The wide discrepancy in the 
indications of these 2 instruments would, he thought, serve to show how careful 
observers ought to be in quoting extremely low temperatures, when not regis- 
tered in a closed screen, ana to state the precise conditions under which they had 
been obtained. 

Dr. Tripe hoped that the temperatures recorded in Mr. Marriott's paper would 
not be deemed sufficient data on which to base a comparison as to uie winter 
climate of these localities. He instanced the pamphlet published last year on the 
winter climate of Bournemouth, in which it was assumed that because the mini- 
mum temperatures recorded at that place in December 1878 were not so low as at 
many other sea-side and inland health resorts, that therefore the winter at Bourne- 
mouth was warmer than at other localities. This was an error, as an examination 
of the records for January 1879 showed an almost complete reverssd of the 
temperature at Bournemouth as compared with several other stations, and the 
same occurred in December 1879. Mr. Marriott's paoer showed, however, that 
many inland and sea-side places had suffered in a similar way in December 1879 
as they did in 1878. Dr Tripe quoted the figures given in the Kegistrar General's 
Quarterly Reports in support of his statement. 

Mr. SlouTHALL said that the temperature in Herefordshire was lower in 
December 1878 than in 1879. This he attributed to the absence of snow. 

Mr. Laughton called attention to the apparent effect ol the hills along the 
south coast on the isotherms. So far as could be seen on a map of so small a 
scale, the isotherm of 20° followed the line of the South Downs with great exact- 
itude. Speaking from personal knowledge, he could say that there was a well- 
marked difference of climate between Portsmouth on the south, and Homdean, 
about 10 miles off, on the north of the hills. 

Mr. Whipple inquired how it was that the River Thames was not frozen over, 
"When the whole valley through which it ran had a mean temperature below the 
freezing point for the month ? He did not think the conditions had changed 
mach i^Kive Teddington locks since the winter of 1855-6, when he had witnessed 
the roasting of sheep on the ice. 

Mr. Baldwin Latham said that in all probability the reason wh^ the River 
Thames was not frozen over during the last winter, or to the extent it had been 
frozen in the previous winter, was due to the unusual amount of warm spring 
water in the nver, which, as it issued from the ground, had a temperature of 
about 50^. At the end of the year 1879 the volume of the springs was about 
double that of any of the previous 4 years at the same period, and as during the 
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months of October, November and December, the amount of rainfall had been 
short, the volume of cold surface water flowing off the land into the Thames had 
been comparatively small, so that the conditions were favourable to maintaining 
a higher temperature than usual in the water of the Thames daring the past 
winter months. 

The President (Mr. Symons) said that the readings of the earth thermometers 
would show why the water-pipes were not frozen so long in December as in 
January. With respect to the temperature of — 23**, he was inclined to believe 
that it was correct, for it was supported by a reading of — 16° at Kelso, and other 
readings below zero in the neighbourhood. 

Mr. Marriott said that full particulars as to the form of thermometer stand 
used, the time of reading, whether the thermometers were verified or unverified, 
and the height above sea level, were given in the Table. On the chart 
of average isotherms the temperature was corrected for elevation, but on 
the chart for December 1879 it was impossible to apply corrections for 
altitude, as the ordinary conditions were reversed, the temperature being highest 
at the elevated stations, and lowest in the valleys. The firost had also been very 
intense on the Continent. Col. Ward, writing from Rossini^res, on February 
14th, said : " The frost commenced on November 25th, and has continued tiu 
the present time ; the only day the minimum was above 32° being January 1st, 
1880 (34°*0). During this time the whole of the Oberland and its valleys have 
enjojred almost uninterrupted sunshine, whilst the lake districts and valleys 
adjoining have been enveloped in dense fog. At Geneva the sun has not been 
seen since November. In this valley and all the high lands there have been 
during the 80 days, 68 of sunshine, and 58 absolutely cloudless, the sky beine 
intensely blue and clear. The planet Venus has been visible all day to the naked 
eve from October 23rd to this day. The air was absolutely calm, except on 
January 5th, when a violent gale was raging on the lake. No one remembers a 
winter like it for length and severity, or for calm and sunshine, since 1829-30. 
The River Sarine, a rapid mountain river, is frozen into vast blocks of ice. I 
have crossed the mountains 9 times during the frost, and have ascended 7,000 ft. 
I never before have seen the view so clear or so extensive. I have gone through 
the fog which hung over the lake, and found it very dense, and about 500 ft. 
thick, and perfectly flat at the top and bottom. The frost still continues.** 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

January 21st, 1880. 

Annual General Meeting. 

Charles Greaves, M.In8t.C.E., F.G.S., President, in the Chair, 

Mr. T. W. Baker and Mr. W. C. Punnett were appointed Scrutineers of the 
Ballot for Officers and Council. 

Dr. Tripe read the Report of the Council and the Financial Statement for the 
past year. (p. 60.) 

It was proposed by the President, seconded by Mr. Eaton, and resolved : — 
'* That the Report of the Council be received and adopted, and printed in the 
Society's Journal." 

It was proposed by Dr. Tripe, seconded by Mr. Silver, and resolved : — "That 
the best thanks of the Meteorological Society be communicated to the Council of 
the Institution of Civil Engineers, for having granted the Society free permission 
to hold its meetings in the rooms of the Institution." 

It was proposed by Mr. Scott, seconded by Mr. Symons, and resolved:— 
" Tl^at the thanks of the Society be given to the President for the ability and 
courtesy displayed by him in the Chair during his term of office." 
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It was proposed by Mr. Dines, seconded by Mr. Beaufort, and resolved : — 
*' That the thanks of the Society be given to the Officers and other Members of 
the Council for their services during the year." 

It was proposed bv Mr. Mawley, seconded by Mr. Pearse, and resolved : — 
'* That the thanks of the Society be given to the standing Committees and to the 
Auditors, and that the Committees be requested to continue their, duties till the 
next Council Meeting." 

The President then delivered his Address, (p. 55.) 



<c 



It was proposed by Mr. Latham, seconded by Mr. Gaster, and resolved : — 
That the thanks of the Society »be given to the President for his Address, and 
that he be requested to allow it to be printed in the Society's Journal." 

The Scrutineers reported the result of the Ballot, and declared the following 
gentlemen to be the Officers and Council for the ensuing year : — 

President 
George James Stmons, F.R.S. 

Tice-Presidents. 

Edward Ernest Dymond. 
Charles Greaves, M.Inst.C.E., F.G.S. 
Rev. William Clement Ley, M.A, 
Capt Henry Toynbeb, F.R.AS. 

Treasurer. 
Henry Periqal, F.R.A.S. 

Trustees. 

Sir Antonio Brady, F.G.S. 
Stephen William Silver, F.R.G.S. 

Secretaries. 

Robert Henry Scott, M.A., F.R.S., F.G.S. 
John William Tripe, M.D., L.R.C.P.E. 

Foreign Secretary. 
John Knox Laugiiton, MA., F.R.AS., F.R.G.S. 

CounciL 

Arthur Brewin, F.RA.S. 

William Ellis, F.RA.S. 

Rogers Field, B.A., M.Inst.C.E. 

Frederic Gaster. 

Joseph Henry Gilbert, Ph.D., F.R.S., F.C.S. 

William John Harris, M.R.C.S. 

Baldwin Latham, M.Inst.C.E., F.G.S. 

Robert John Lecky, F.R.A.S. 

Hon. Francis Albert Rollo Russell, M.A. 

Richard Strachan. 

Henry Samuel Tabor. 

George Mathews Whipple, B.Sc., F.R.A.S. 

Mr. Greaves having left the Chair, it was taken by the newly elected President, 
Mr. Symons, who thanked the Society for the honour they had done him in 
electing him to that Office. 

The Meeting was then adjourned. 
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February 18th, 1880. 

Ordinary Meeting. 

George James Symons, F.R.S., President, in the Chair. 

James Spottiswoode Cameron, M.D., B.Sc, Huddersfield ; 

Francis Edward Carey, M.D., Villa Carey, Guernsey ; 

John Barff Charlbsworth, Hatfield Hall, Wakefield ; 

Adolphus Collenetts, 11 Commercial Arcade, Gaemsey ; 

Samuel Forrest, The Chase, Kenilworth ; 

John George Gamble, M.A, M.In8t.C.E., Cape Town; 

Henry John Marten, M.In8t.C.£.,ParkfieId House, Wolverhampton ; 

John Nixon, B.A., Ghyll Bank College, Whitehaven ; 

William Peregrine Propert, M.A., LL.D., M.B., The Cross House, St 

David's, R.S.O. ; 
Simpson Rostron, Beddington ; 
William Perkes Swainson, Aspen House, Belvedere Road, Upper Norwood, 

S.F., and 
Edward White Wallis, Springfield Road, St. John's Wood, N.W., 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

" On Typhoons in China, 1877 and 1878." By Lieut. Alfred Carpenteb, 
R.N.,F.M.S. (p. 94). 

" Note on the Reports of Wind Force and Velocity during the Tay Bridge 
Storm, December 28th, 1879." By Robert H. Scott, F.R.S., F.M.S. (p. 98.) 

« On the Frost of December 1879, over the British Isles." By William 
Marriott, F.M.S. (p. 102.) 

The Meeting was then adjourned. 
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American Journal of Science and Art. Vol. XIX. February, 1880. 

Svo. 

Contains: — Contributions to Meteorology: being Results derived from an 
examination of the Observations of the United States Signal Service, and from 
other sources. By Prof. Elias Loomis. Twelfth Paper, with 3 Plates. The 
subjects treated of are : — Mean pressure of the Atmosphere over the United 
States at different seasons of the year ; Comparison of barometric minima in 
Europe and America ; and barometric minima advancing with unusual velocity. 

Annalbn des phtsikalischen Central-Observatoriums. Herausgegeben 
von H. Wild. Jahrgang, 1878. 4to. 1879. 

Part I. contains the meteorological and magnetic observations made at the 
Ist order stations, and Part II. the meteorological observations at 107 stations of 
the 2nd and 3rd orders in Russia. 

CiEL BT Teree. Beyue populaibe d'Astronomie et de M^t^obologie. 
Nos. 1-4. March and April, 1880. Bvo. Brussels. 

This popular periodical is edited by 8 of the assistants at the Royal Obeerva- 
tory, Brussels, and is published on the 1st and 15th of each month. The chief 
meteorological articles are : — Les grands firoids de d^cembre 1879, par A. Lan- 
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caster. — Histoire da thermomdtre, par C. Hooreman. — Snr la yitesse da vent, 
par C. Lagrange. — Les coaps de gnsoo, par A. Lancaster. — La giroaette, par 
F. Van Rysselber^he. In each No. there is alno a sommary of the weather for 
the previous fortnight by J. Vincent, and also a list of recent pnblications by 
A. Lancaster. 

Etude sub lbs TsMPftTBS de l'Atlantique Septentbional et Pbojet d'un 
Sebtice T^LiEOBAPHiQTTE Intebnational belatif k GET Oo^AN. Par 
N. HoFFMEYEB. 4to. 1880. 6 pp. and 4 plates. 

Capt Hoffineyer discassea the movement of storms across the North Atlantic, 
and divides them into 4 classes, viz. A. Arctic minima ; B. Minima from North 
America ; C. Intertropical minima ; D. Partial minima. The author then 
advocates the establishment of meteorological stations in the Faroe Islands, Ice* 
landf S. Greenland, and the Azores, which should be in telegraphic communication 
with Europe, and at the same time, Bermuda with North America. The Preface 
is by Dr. Buys Ballot 

Indian Meteobologioal Memoibs: being occasional discussions and com- 
pilations of Meteorological data relating to India and the NEioHBouBiNa 
CouNTBiES. Pnblished under the direction of Benbt F. Blanfobd, 
Meteorological Reporter to the Government of India. Vol. I. Part HI. 
4to. 1879. 

Contains: — Variations of rainfall in Northern India, by S. A. Hill. — 
Meteorological and hjrpsometrical observations in Western Tioet, recorded by 
Dr. J. Scmly ; with a aiscussion by H. F. Blanford. 

JODBNAL AND PbOOEEDINGS OF THE BoTAL SoOIBTT OF NeW BoUTH WaLES. 

1878. Vol. Xn. 8vo. 

Contains an article by M. Smith, on the Meteorology of the Coast of New 
Sooth Wales during the winter months, with the desirability of issuing cautionaiy 
atorm warnings, by telegrams to the various ports, from the Observatory. — ^Also, 
Storms on the Coast of New South Wales, by H. C. Russell. 

^^oTEs OF Obsebvations OF Injubious Inbects. Report, 1879. By Miss 
E. A. Obmebod. 8vo. pp. 44. 

Although the temperature was below, and the rainfall above, the average, with 
Little sunshine, insect attack was fully up to the usual amount, and insect presence 
^ften exceeded it. The unusual cold of the winter and the depth to which the 
Trost penetrated the ground do not appear to have acted prejuoicially on larvao 
subjected to them, either at the time or in subsequent development 

Pacifio Coast Pilot. Coasts and Islands of Alaska. Second Series. 
Appendix I. Meteorology, by W. H. Dall, Acting Assistant, United 
States Coast Survey. 1879. 8vo. 

This is a summary of all the accessible meteorological material relating to 
^.laaka and the adjacent regions. It contains an admirable list (extending over 
!08 pages) of mjq)s, charts, and publications. 

^boobedinos of the Rotal Sooibtt. Vol. XXX. No. 200. 8vo. 

Contains : — Results of an inquiry into the periodicity of rainfall, by G. M. 
^Hiipple. Ten sets of observations are discussed, the longest series being that 
br ^aris, 1689-1875. The author believes that it may now be stated with 
^rtainty that all predictions as to rainy or dry years, based upon existing 
materials, must in future be considered as utterly vafueless. 

P^BOOEEDINOS OF THE RoTAL SoCIETT OF EdINBUBOH. SoSSioU 1878-79. 

8vo. 

Contains : — Note on the Distribution of Temperature under the ice in Linlithgow 
Loch.— On Deep-sea Thermometers, by J. x. Buchanan. — Why the barometer 
doea not always indicate the real weight of the mass of atmosphere aloft. — 
Proposed theory of the progressive movement of barometric depressions, by 
E. Tennent. 
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Rboisteb of the Rainfall kept in Grote Street, Adelaide, by Sir 
George Strickland Kingston, from January 1st, 1889, to December 
16th, 1879, both inclusive. Foolscap folio. 1879. 

This contains Tables, showing the rainfall on each day during the 41 years 
1839-79. The rainfall is divided into two well-defined periods of 6 months each ; 
in the dry period — November to April — the average fall is 6'49 ins., and in the 
wet period — May to October — 15*07 ins. A table is also given, showing the 
montnly and yearly rainfall at Adelaide, Melbourne, and Sydney. 

Bendigonti del B. Instituto Lombardo. Serie 11. Vol. XIV. fasc m. 
8vo. 1880. 

Contains : — TI Nefodoscopio, instrumento per rilevare la direzione del moto 
delle nubi, del Prof. Celso Fomioni. 

Report of the Astronomer to the Marine Committee, Mersey Docks 
and Harbour Board, for the years 1875-78. 8vo. 1879. 

This contains : — Results of Meteorological Observations made at the Liverpool 
Observatory, Bidston, Birkenhead, during the 4 years 1875-78. 

Beport on the Meteorological Service of the Dominion of Canada, 
BT G. T. Kingston, M.A., Snperintendent. For the year ending 
December 81, 1878. 4to. pp. 220. 

In addition to much other valuable information, this Beport contains tables 
showing the highest, lowest and mean temperatures for each day of the year 
1878 at more than 160 stations in the Dominion of Canada. 

BiTZUNGSBERICHTE DER EaiSERLICHEN AkADEMIE DEB WlBSENSCHAFTEK. 

n. Abth. 8vo. 

Contains a paper by Dr. J. Hann : Untersuchungen uber die Recenverhaltnisse 
von Oesterreich-Unijam. Part 1. : Die jahrliche Periode der Nicderschlage. 
Part II. : Veranderliclikeit der Monats und Jaliresmengen, gleichzeitige Vertheil- 
ung der letzteren in der Periode 1849-78. Nachtrag : Funftagige Mittel des 
Regenfalles und der Regenwahrscheinlichkeit. 

The Cobham Journals. Abstracts and Summaries of Meteorological 

AND PhENOLOGICAL OBSERVATIONS BiADE BY MiSS CAROLINE MOLES- 

woRTH, AT Cobham, Surrey, in the years 1825 to 1860. With 
Introduction, Tables, &c., by Eleanor A. Ormerod, F.M.S. 4to. 
178 pp. 1880. 

Miss Molesworth kept an elaborate record of meteorological and phenological 
phenomena, at Cobham. from 1823 to 1867 ; and on her death the MS. Journals 
were presented to the Meteorological Society. Miss Ormerod has gone carefully 
through these Journals, and in the present work has given the abstracts and 
summaries of the observations from 1825 to 1850. 

The Journal of the Royal Agricultural Society of England. Second 
Series. Vol. XVI. Parti. No. XXXI. 8vo. 1880. 

Contains : — Our Climate and our Wheat Crops, by J. B. Lawes, LL.D., F.R.S., 
and J. H. Gilbert, Ph.D., F.R.S., (38 pages). The authors first discuss seasons of 
high and of low productiveness, and then deal with the season of 1878-9, and the 
experimental wneat crops at Rothamsted. — The past agricultural year, by J. C. 
Morton. 

The Rosarian's Year Book for 1880. 8vo. 1880. 

Contains : — Two papers by E. Mawley, viz. — 1. The Rose Weather of 1879, 
and 2. The Winter of 1878-9. 

The Weather of 1879 as observed in the Neighbourhood of London, 
and compared in all respects with that of an average year. By Edward 
Mawley, F.M.S. With Tables of Daily Observations and a Diagram, 
pp. 68. 8vo. 1880. 
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This is a summary of the weather at Addiscombe, near Croydon, for each 
month, with Tables of Daily Observations which are compared with the Green- 
wich average of 38 years. Sir. Mawley remarks that the year 1879 was colder 
than any of these 38 years, and, with one exception, the most gloomy. Both 
January and December were extremely cold, while July was extraordinarily dull. 
It is not, however, the remarkable dulness or coldness of certain months or 
seasons that calls for special notice, so much as the fact that the whole twelve- 
month continued from first to last so persistently sunless and cold. 

Transactions op the Watford Natural History Society and Hertford- 
shire Field Club. Vol. U. Part 7. 8vo. 1880. 

Contains -.—Remarks on the Winter of 1878-9, by W. Marriott.— The Tem- 
perature of 30 Summers and 30 Winters at Hitchin, by W. Lucas. 

Zeitschrift der OESTERREicmscHEN Gesellschaft fuer Meteorolooie. 
Bedigirt von Dr. J. Hann. February — April, 1880. 8vo. 

Contains : — Ueber die mechanischen Ursachen der Ortsveranderung atmos- 

?hari8cher Wirbel, von Dr. W. Roppen. — Ueber die Ursache des niedrigen 
^uftdruckes auf der sudlichen Halokugel, von Dr. P. Andries. — Ueber die 
Absorption der ultravioletten Strahlen durch Wasser und £is, von J. L. Schonn. — 
Beitrag zur Bestimmung der Nordlichtperioden, von Prof. H. Fritz. — Ueber die 
Temperatur-verhaltnisse des December 1879, von Dr. J. Hann. — Temperatur- 
und Luftdruck-Verhaltnisse in der Schweiz wahrend der Kalteperiode im 
December 1879, von R. Billwiller. — Witterungs-verhaltnisse des December 1879 
in Baden, von L. Sohncke. — Ueber Bewegungen auf der Erdoberflache, von M. 
Thiesen. — Ueber die auomalen Temperaturverhaltnisse in Russland im Jahre 
1878, von P. Brounow. — Zum Klima des centralen aquatorialen Theilesdes grossen 
Oceans, von Dr. A. Woeikoff. — Meteorologie einer Guano-Insel. — Die Winde des 
Erdballs. (III.) Der Atlantische Ocean, von Dr. A. Woeikoff. 
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Comparison of Thermometric Observations made on board the Cunard R,M.8,S. 
*Afgeria,* by Captain William Watson, F.M.S, during 6 passages 
between Liverpool and New York, in September to December , 1878. 
Compiled at the Meteorological Office, and communicated by Captain 
H. TOYNBEB, F.JR.A.S. 

[Bead Mareh 17th, 1880.] 

A Paper on this subject tras printed in the * Quarterly Journal,' Vol. V., 
p. 72, and the present discussion is in continuation of that paper, to which 
reference should be made for a description of the observations and the 
exposure of the instruments. 

All corrections have been applied to the readings. The thermometers have 
been verified at Eew, and very careful comparisons frequently made by 
Captain Watson. 

Table I. gives the results for the several passages ; 224 sets of observa- 
tions have been used. 

Table 11. gives the mean results for the various hours, obtained from the 
last four passages in Table I. ; 82 sets of observations have been used for 
each separate result. 

Throughout the discussion the same days have been dealt with in each set 
of observations, so that the results for the various hours are strictly com- 
parable. 

The daily range of temperature is not so regular as might be expected ; the 
observations are too few, and the progress of the ship cuts out for itself a 
certain range of temperature which interferes considerably with the ordinary 
diurnal changes. It is, however, evident that for the months under discussion, 
and in the part of the Atlantic between England and New York, the average 
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dinmal range of air iemperatnre is less than 2° ; the average range by all dry 
bnlb thermometers on deck is 0^*9, as shown in Table 11., which also shows 
the same range at 110 feet above sea level. 

The difference between the dry and wet bulb readings on deck is very 
similar for the various methods of observation, but the average difference at 
110 feet is slightly in excess of that on deck. 

Out of two hundred and twenty-four observations dealt with in Table I., 
there are only twenty instances in which the difference between the readings 
of the dry and wet bulbs at 110 feet above sea exceeds B°: the maximum 
difference is 7^*2, reached on two occasions. In all these twenty instances, 
the difference of dry and wet bulb readings on deck was in defect of that at 
110 feet above sea, in six cases to the extent of more than 1°; the average of 
the twenty cases, using Captain Watson's screen, is 5^*2 on deck, against 
6^*0 at 110 feet. In seventeen cases out of the twenty the wind blew firom 
some N point. The results by the sling thermometer fully confirm the above, 
giving 5^*8 as the average difference for the twenty instances. 

When comparing the individual observations, it is very noticeable how dose 
an agreement exists between the differences of dry and wet by the sling 
thermometer and by the other deck thermometers ; the difference by the sling 
thermometer being generally about 0^*1 in excess of the others. 

The diurnal range of vapour tension is very small, and not altogether in 
accordance with the usually received theory. 

The relative humidity ranges lowest in the hottest parts of the day. 

As in the former paper, the Meteorological Office screen bears evidence of 
being, to a slight extent, unduly influenced by radiated heat : in comparing 
the individual observations, the readings from this screen are often found to be 
in excess of the readings recorded in Captain Watson's screen, and of those 
by the sling thermometer, to the extent of 1^, but there are no cases of any 
important excess. 

The results by the sling thermometer bear very fiavourable testimony to 
the value of that instrument. 

The temperature of the sea ranges about 4^ higher than the temperature of 
the air ; the diurnal range is considerably affected by the changes due to the 
change of locality of the ship. 

Of the 224 observations used in Table I., there are only fifteen eases in 
which the air temperatures read lower on deck than at 110 feet above sea level ; 
in two cases this difference amounted to 1^, and in five others it exceeded 
0^*5. Rain was generally falling when the thermometer read lower on deck. 

The greatest excess of the deck thermometer over that at 110 feet was 2^*9 ; 
the difference amounted to 2° in twenty-one cases out of 224 observations ; 
in all of the twenty-one cases the wind was blowing from some N point, and 
the sea was much warmer than the air on deck, in one case to the extent of 
28^, the average being 14^, whilst in only three cases was it less than 10°. 
It will be seen that the average result of all the observations shows the sea 
surface temperature to be only 4° in excess of the air on deck — so that here 
the influence of the water upon the temperature of the air in contact with it 
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is clearly shown. Gaptam Watson, when forwarding the data to the Meteoro- 
logical Office, called attention to the fact that, whenever he had a N wind 
with warm water, the mast-head temperature was mnch lower than that on 
deck. 

The thermometers on deck are ahoat 25 feet ahove sea level, so that when 
compared with those at 110 feet there is only a vertical difference in height 
of 85 feet, and for this change of elevation the accompanying results show an 
average diminntion of temperature of 0^*9 ; this amount is 0^*6 less than that 
given in the former paper ; but the observations are more numerous in the 
present paper, and it must be borne in mind that the results are for different 
months. 

The vapour tension and relative humidity range lowest at the higher 
station. 

A turn-over thermometer, by Messrs. Negretti and Zambra, was used 
during a part of the period, but only for the day observations. The reading 
is given for deck and 110 feet above sea. The results by this instrument 
agree in a remarkable manner with those taken from Captain Watson's 
screen. Fifty-six comparisons have been made, and both methods give 1^*15 
as the average decrease between the deck and 110 feet above the sea. In the 
comparison of the individual differences there are only two cases in which 
the two methods differ to the extent of 0^*5, sixty per cent, of the com- 
parisons agree within 0^*1. This agreement speaks well for the use of the 
turn-over thermometer as a means of obtaining observations at an elevation. 

The original observations are in the Meteorological Office, and can be 
consulted by any Fellow wishing to see them. 



DISCUSSION. 

Dr. Tripb inquired what was the construction of Capt. Watson's screen. 

Mr. Stracuan had not a precise recollection of the particulars as to exposure 
given in the former paper, but he believed that Capt. Watson'^ screen was simply 
a box perforated with holes. He considered that the results were very satisfac- 
tory, especially those given by Negretti and Zambra's turn-over thermometer. 
He thought that it should be stated how the thermometer was turned over. 

Mr. Casella said that finding that some little uncertainty prevailed as to the 
difference between the indications of the thermometers on deck and those up on 
the mast, and seeing that the indications of the sling thermometer (thermomdtre 
fronde) were referred to, he wished to know whether the indications of this ther- 
mometer were accepted as decisive of the precision or otherwise of the thermo- 
meters on deck and those on the mast 

Mr. Whipple thought ithat the height of the thermometer above sea level 
would vary a great deal, as the action of the wind and sea would cause the ship 
to roll. Observations of thermometers exposed in different sereeni were com- 
menced in August last at Kew, and the results in all the stands, as yet, agreed 
fairly closely. 

1^. JiNMAN did not believe the level of the ship would be maintained for 3 
hours throughout the whole of the voyage. He thought that observations on 
board a steamer were not very reliable, as it would be exceedingly difficult to get 
a good exposure. 

The President TMr. Symons) did not think that venr much weight could yet 
be attached to the thermometer screen experiments at Kew, as the observations 
had hitherto been made chiefly during cloudy weather, when there was little or no 
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radiation from the ground. The same remark would also apply to Capt. Watson's 
observations ; for the two screens employed by him were very similar, the 
difference being chiefly that the sides of one were louvred, and of the other 
perforated with holes. He believed that the sling thermometer gave very accurate 
results. 

Capt. ToYNBEE, through the Secretary, remarked that this Paper, which Con- 
firmed a previous one on the same subject compiled from Capt. Watson's 
observations, was valuable in several ways. 1st. As a test of the ordinary Meteoro- 
logical Office screen when placed in a Jixed position, as compared with the most 
favourable position on decK, at the time of observation. 2nd. As showing that 
the sling thermometer is a valuable instrument for wet-bulb observations, as well 
as for dry. 3rd. As showing the difference in humidity and temperature between 
the deck and mast-head ; also, that this difference of temperature increases in 
N. winds. 4th. As a test of the turn-over thermometer when used for mast- 
head observations. Capt. Watson was preparing a Paper on the use of yarious 
anemometers at sea, and he (Capt. Toynbee) thought that much praise was due 
to him for the very able and careful way in which he worked out the various 
experiments. 



On the Greenwich Sunshine Records, 1876-1880. By William Ellis, 
F.R.A.S., of the Royal Observatory, Greenwich. (Plate VIE.) 

[Bead March 17ih, 1880.] 

The object of the present paper is to draw the attention of the Fellows of 
the Society to some results derived from an examination of the sunshine 
records obtained at the Royal Observatory, Greenwich, by use of Campbell's 
sunshine instroment ; the Astronomer Royal having kindly given me per- 
mission to make use of the records for this purpose. 

In a former paper (Quarterly Journal, Vol. in., page 460), I gave some 
brief historical particulars concerning the instrument, together with a descrip- 
tion of its form as finally arranged by Mr. Campbell. It is only necessary here 
to explain, for the benefit of those to whom the instrument may be new, that 
it consists of a very accurately formed sphere of glass, about four inches in 
diameter, supported concentrically within a well-turned hemispherical metal 
bowl, in such a manner, that the image of the sun, formed when the sun 
shines, falls always on the concave surface of the bowl. The focus of the 
glass sphere is distant about one inch from the surface of the sphere. A 
strip of some material (blackened millboard has been nearly throughout used 
at Greenwich) being fixed in the bowl, the sun, when shining, bums it away 
at the points at which the image successively falls, and so a record of periods 
of sunshine is obtained. After sunset the strip is, if necessary, replaced by 
another, ready for the following day. No record can be obtained when the 
sun is v6ry near to the horizon, and, in any case, record is obtained only 
when the sun shines brightly, free from cloud or fog, and the register is to 
be understood as that of bright sunshine. The measure is of duration of 
sunshine only. 

The records now discussed are daily records, extending over four years. 
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They commence in May 1876, and terminate with April 1830.* Although 
this interval is too short for the estahlishment of trustworthy averages, it has 
been thought desirable, considering the interest which is known to exist on 
the subject, to indicate, if even only approximately, some general results. 

The Greenwich record is, day by day, transferred to a sheet of paper so 
prepared that either daily sums, or hourly sums between particular hours 
through a month, may be taken. 

Table I. gives the aggregate amount of sunshine registered in each hour of 
the day, in each separate month, for the period above-mentioned, and also 
the total amount and proportion of sunshine (constant sunshine = 1) in each 
month. The hours are reckoned from apparent noouy or from the instant at 
which the sun is actually on the meridian. 

From the numbers given in the columns '' Total in Month,** and ** Hours 
of Sun above Horizon,*' has been constructed the upper diagram of Plate YII., 
** Sunshine in separate Months.*' In this diagram the unequal distribution 
of sunshine through the year in different years, as well as the variation of 
amount in the same month in different years, is well seen. The height of 
the whole shaded portion in each month represents the comparative number 
of hours of sun above horizon; the lightly shaded portion indicating the 
corresponding number of hours of bright sunshine.f Or the whole shaded 
portion may be taken as representing in each month the comparative length 
of the day, and the lightly shaded portion the corresponding daily proportion 
of sunshine. It will be seen how small is the proportion in winter, and how 
comparatively large in summer. In 1876 the summer sunshine was evenly 
distributed, and large in amount : in 1877, the month of June was remark- 
able for large amount of sunshine : in 1878, the summer distribution was 
even, but less in amount than in 1876, whilst in 1879 the amount was small, 
the month of July being unusually deficient. 

We will now consider the yearly totals. The accompanying numbers 
(p. 129) are collected from Table I. for more convenient reference, and 
show the total amount of sunshine in each month. 

The numbers expressing the proportion of sunshine show the great 
deficiency of sunshine in 1879, as compared with the two preceding years. 

It will be seen that we have records for forty-eight months, or for four com- 
plete years. The sunshine registered during these forty-eight months (May 
1876 to April 1880) amounts to 4884'0 hours, giving a yearly average of 
1221*0 hours. Dividing this by the average number of hours of sun above 
horizon (4464*0 in ordinary years, and 4464*8 in leap year) or 4466*7, we 
get for the average proportion of sunshine, from the four years* observations, 
0*274. 



* The results for the months of March and April 1880 have been incorporated since 
the paper was read before the Society. 

t Some very trifling inaccuracies exist in the upper diagram of Plate YH., '* Snn- 
Bhine in separate Months," of no importance, however, as regards the general graphi- 
cal representation. 
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In tb« mtmth of Mk; 1876 the inEtmiueat waa in nee onlj on x| days: the obeerred dnnUotu gins 
above Table haTs, in oonBeqnenoa, been increaBed in the proportion of 15 to 31, to render thsm compa 
with the durations for tlie same month in other jean. In the montha of J11I7 and Oetober of tfae uM 
the inBtmment was in use only on 30 and 16 dajs respeetiTelj : the durations for Julj have been inatt 
the jiruportion of 30 to 31, and thoce for October in the proportion of x6 to 31. These alterkUoiu, ofai 
foaotattect the "Propoclion of Saushine" (hut oolQmii of the Table). 
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Month. 



January .. 

Febioaiy .. 

March • • • . 

April 

May 

Jane 

Jaly 

Angnat .... 
September . . 
October .... 
November . . 
December ., 

Sam 



Son above 

horizon in 

hoars. 



Total Amonnt of Sanshine. 



h. 
2591 
2779 
2887 in 
leap year 
366*9 
414-9 
482-1 

494*5 
4968 

4491 

3769 
3287 

2644 

2427 



1876. 



h. 



T«8-7 
184-5 
221*5 
216-9 
106*1 
56-4 

35*9 
6-5 



1016-5 
(8 months) 



'877- 

h. 
187 

364 

99*3 
71-8 

147-1 

267*1 

177-2 

158*6 

105*6 

lOI'I 

566 
27-0 



1878. 



1266-5 



h. 
350 

32-9 

731 
150-4 

166-0 

183-4 
163-9 

160-0 
127-5 
100*8 

40-5 
16-3 



1249-8 



1879. 



h. 
14*8 

317 

91-0 

74-6 

135-6 

141-9 

99*3 
139-1 

1 16-5 

66*7 

43*2 
28*4 



1880. 



h. 
42-3 

52*6 

14 1 -o 
132-5 



3684 



9^**^ I {4 months) 



Proportion of Sanshine = Sam 
divided by corresponding 
hoars of San above horizon 



0*284 



0*281 



0*221 



An estimate of the probable general average proportion of sunshine at 
Greenwich may be made in the following way : — 

Taking the Greenwich observations of the amount of clond for the twenty- 
five years 1855 to 1879, the mean annual value (deduced from observations 
made daily at 9 a.m., noon, 8 p.m., and 9 p.m.) is found to be 6*82 
(0 representing a clear sky and 10 an overcast sky). The mean value for the 
forty-eight months for which we have sunshine records is 7*01 or the period 
was more cloudy than the average, that is, there was less sunshine. Or the 
general average proportion of bright sunshine at Greenwich will be greater than 
the average for the forty-eight months, or greater than 0*274, but, probably, 
not greater than about 0*29 or 0*80. 

Our attention will now be turned to the distribution of sunshine through 
the day. Taking for each month the means of the numbers standing in the 
vertical columns of Table I., and dividing by the number of days in the 
month (28^ in February), we find for each month the mean amount of sun- 
shine during each hour of the day. Such results are given in Table 11., the 
monthly results being further combined to show the seasonal change, taking 
November, December, January, and February, to represent the winter effect; 
March and April, the spring effect ; May, June, July, and August, the sum- 
mer effect; and September and October, the autumn effect. 

The numbers in Table U., representing the winter, spring, summer, and 
autumn effects, have been used to form the middle diagram of Plate VIE., 
''Daily Distribution of Sunshine at different Seasons.'' In this diagram the 
horizontal spaces represent hourly intervals, excepting the outermost spaces 
in each group ; that towards the left in each group indicating the interval 
between sunrise and the first nominal hour afterwards, and that towards the 
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right the interval between the last nominal hour before sunset, and sunset ; 
the sunrise and sunset lines being made to project in order to easily dis- 
tinguish them from the intermediate hour lines : the amount of light shading, 
as compared with the amount of dark shading, indicates the proportion of 
sunshine to shade in each hour of the day. 

It will be thus seen that, as deduced from the mean of four years* observa- 
tions, the distribution of sunshine through the day is very uniform, the 
portions before and after noon being practically symmetrically placed as 
regards noon. It is striking to notice, in summer, how early in the day the 
maximum proportion of sunshine is reached, and how nearly uniform it con- 
tinues (as shown by the upper boundaries of the lightly shaded spaces) until 
towards the time of sunset. For ten hours, that is from 7 a.m. to 5 p.m., 
there is scarcely any change. In each of the other seasons the increase 
before noon and decrease after noon are much more gradual. The diagram 
makes it appear that sunshine has been recorded until the time of actual 
sunset in spring and autumn, and from actual sunrise in autumn, although it 
has previously been mentioned that register cannot be obtained when the 
son is very near to the horizon. This apparent anomaly is due partly to the 
circumstance that the amount of sunshine is tabulated by hourly intervals 
(the first interval after sunrise and the last before sunset being necessarily 
shorter than the others), without regard to the distribution of sunshine 
during each interval, and partly to the fact that, in the months grouped 
together, the days are not throughout quite of the same length. 

In my former paper it was found from the observations of one year that 
generally there was more sunshine after noon than before noon (reckoning, of 
course, from the time of the sun being actually on the meridian). The 
accumulated four years* observations confirm this, though the effect is not 
so marked. By summing up the numbers contained in Table U., for the 
hours before noon, and for the hours after noon, the mean difference in each 
month is found as follows : — 

Mean Duration of Excess of Duration 

Month. Sunshine. after noon above 

Before noon. After noon. Duration before noon. 

h« h. h. m. 

January • 0*41 0*47 -fo'o6 = + 3*^ 

February ,...,• 0*63 074 -fcii + ^'^ 

March 1*55 171 -fo-i6 +9*6 

April 1*82 178 — 0*04 — 2*4 

May 2*42 275 +033 +198 

June 3*22 3*23 -|-o'oz -f- 0*6 

July 272 2*62 —CUD — 6'0 

August ........ 2*82 2*62 — 0'20 — 12'0 

September 178 2*01 +0*23 +^3*8 

October 1-34 1*28 — o*o6 — 3*6 

Kovember 0*66 o*8o +0*14 + 8*4 

December 0*30 0*32 -|-o'02 + 1*2 

There is more sunshine after noon than before noon in eight months, and 
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less in the remaining four months. On the average the duration of sunshine 
is greater after noon than before noon by '055 hour = 8'8 minutes. A 
gi*aphical representation of the preceding numbers is given in the lower part 
of Plate Vn. In each pair of lines, that to the left indicates the duration of 
sunshine before noon, and that to the right the duration after noon. The 
near equality in the lengths of the two lines in each month is well seen, 
although there is a decided indication of more sunshine after noon than before 
noon, a result which the Greenwich observations of cloud also lead us to expect. 
The small irregularities are probably in part accidental. 

All that has preceded refers to the duration of sunshine. I would, how- 
ever, here allude to some results in regard to the heat of sunshine, obtained 
by Professors Roscoe and B. Stewart (" Proceedings of the Royal Society," 
Vol. XXIII., p. 578), from the treatment of wooden bowls exposed, each one 
for six months, from solstice to solstice. The amount of wood burnt out of 
these bowls was considered to give a measure of the heat of sunshine duriug 
the particular half-year of exposure. A discussion of the results given by 
bowls so exposed during a period of twenty years showed that, almost without 
exception, the heat of sunshine was very much greater during the interval 
between the summer and winter solstice than during that between the winter 
and summer solstice. The observations of duration now discussed show 
in a lesser degree a similar inequality. Taking the summer solstice as 
occurring at noon of June 21, and the winter solstice at midnight of Decem- 
ber 20, which divides the year into two periods of 182^ days each, I find in 
fact as follows : — 

Tuial Duration of Sunshine between 
Solstices. 
Period ending Summer and Winter and 

Winter. Summer. 

h. h. 

1876. December 710*5 .... 

1877. June .... 566*9 

„ December 685*0 .... 

1878. June .... 565*6 

„ December 690*9 .... 

1879. June 447'3 

„ December 538*8 .... 

Means • 656*3 526*6 

There is thus a sensible difference in the amount of sunshine during the 
two portions of the year, there being on the average 129*7 hours more sun- 
shine during the half-year following the summer solstice than in the half-year 
preceding. Whether this difference is in part accidental, or whether it be an 
indication of a real effect, will be more accurately determined when we have 
accumulated a longer series of observations. The half-year following December 
1879 seems so far (April, 1880) likely to yield a large amount of sunshine. 

There are very few days without sunshine, to some amount, during the 
summer portion of the year. Thus, during the year 1877, sunshine was 
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registered on 279 days, and on 86 days there was no register . of the latter, 
80 days only occurred daring the months from March to October, and 66 in 
the months of January, February, November and December. The corres- 
ponding numbers in 1878 were 281, 84, 20 and 64, and in 1879 were 259, 
106, 89 and 67. In the months of May, June, July and August, of the three 
years 1877 to 1879, including in all 869 days, there were only 21 days without 
sunshine. 

The greatest daily durations observed in each month from May 1876 to 
April 1880 were as follows : — 



h. 

In Jaaiuury •••«•••••••• 7*6 

February 7*3 

Mareh 10*4 

April 12*3 

Biaj 137 

Jone • • • • • 13*9 



h. 

In July 13*3 

AiignBt •••• Z2'4 

September •••••••• 11*3 

October 8-6 

November .•.....••• 5'6 

December 5*6 



These durations fall short, by periods varying from one to somewhat over 
two hours, of the interval during which the sun was above the horizon, by no 
means so much on account of inability to register when the sun is near the 
horizon, as from the extreme rarity of a day of entirely bright sunshine. No 
very great amount of vapour is suf&cient to stop the very early and very 
late registration, so that a day on which registration commences at the 
earliest possible moment after sunrise at which under the best circum- 
stances it can be effected, continues without interruption throughout the 
day, and terminates at the latest possible time in the evening at which 
registration can be effected, is altogether exceptional. That it is quite 
possible to obtain registration nearer to the horizon than would appear from 
what has preceded, we know, from what happens in particular cases. For 
in favourable circumstances registration is not unfrequently effected, at one 
or other end of a day, within 80 minutes of the time of the sun being in the 
horizon. Such instances have occurred in spring, autumn, and winter, but 
registration in summer appears to have never been obtained within from 40 to 
56 minutes of the time of sunrise or sunset. For convenience, the interval 
(near to sunrise and sunset), during which registration cannot be effected 
with this form of apparatus, may be called the instrumental loss. A con- 
sideration of the purely astronomical aspect of the question, on the supposition 
that the sun has at all times power to register on reaching a certain definite 
altitude, although it would lead us to expect a greater instrumental loss in 
summer than in spring or autumn, affords no explanation of the small instru- 
mental loss in winter, since the sun, at this period, half an hour after sunrise, 
attains a still less altitude than in summer. The difference in this respect 
observed at different seasons of the year is perhaps a small one about which 
to be very certain, considering the character of the record, but should it be 
hereafter confirmed, the circumstance seems to admit of explanation meteoro- 
logieaUy, only on the supposition that, in winter, the atmosphere, when free 
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from cloud, is at times in a peculiar degree transparent, more so than in 
summer. 

As regards what I have called the "instrumental loss,'* it is to he remarked 
that the sun, near to sunrise or sunset, even when in no way ohscured, 
prohahly exerts little influence either on animal or vegetahle life. So that 
averages derived from, the registers as we now get them may more nearly 
indicate the duration of actual heneflcial sunshine than would more perfect 
registers. Further, judging from the rapid falling off in amount of sunshine 
(see Diagram of '' Daily Distribution of Sunshine at different Seasons *') near 
to suniise and sunset, due in great measure to cloud and vapour, it is evident 
that the actual loss of register, below the point at which the instrument will 
record, must be extremely small ; that is to say, if it were capable of regis- 
tering down to the horizon, the numbers would probably not be very much 
increased. 

Some points I have not at all touched upon, as for instance, the connection 
with temperature, and the influence of wind. The former I have to some 
extent treated in my previous paper ; the latter, as regards Greenwich and 
Kew, has already been discussed for one year, by Mr. Whipple. 

At the beginning of the year 1879 a sunshine instrument, similar to that 
in use at Greenwich, was supplied to the Right Hon. H. Brand, Speaker of 
the House of Commons, for use at Glynde, near Lewes, he having some idea 
that there was, on the whole, more sunshine at Glynde than in London. 
Having been favoured by him with the monthly amounts of sunshine recorded 
at Glynde since the commencement of registration, I add the following 
comparison with the corresponding Greenwich results : — 

Amount of Sunshine 
Month. recorded at Ezoess of Snnahuie 

Greenwich. Glynde. at Glynde. 

h. h. h. 

1879. January •• 14-8 i6-i* -|- 1*3 

February 317 3i'3 — 0*4 

March 910 92*5 + i"5 

April 74*6 100-3 +257 

May 135*6 151*3 +157 

Jane 141*9 140*9 — i*o 

July 99*3 90*6 — 87 

AugoBt 139*1 139*3 + o*2 

September 116*5 ii5*5 — I'o 

October 66*7 84*6 +17*9 

November 43*2 45*8 +2*6 

December ....•• 28*4 31*6 ^ 3*2 

18S0. January 42-3 60*4 4~'8'x 

February 52-6 45*9 — 67 

March 141*0 159*6 +18*6 

April 132*5 128*3 — 4'2 

• The instmment iras pat np on Jannaxy 7 : previous to this day 1*9 hours had been rogistcTDd at 
Greenwich : this amount has, therefore, been added to the Glynde record, January 7 to 31 (14-2 hours) 
in order to obtain a comparatiTc number for Glynde for January. 
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The preceding comparison is interesting. The total amount registered 
during the year 1879, at Greenwich, was 982*8 hours : at Glynde 1089*8 
hours : excess at Glynde 57*0 hours. The very sunless month of July was 
even more sunless at Glynde than at Greenwich. The Speaker mentions that 
his instrument is so placed that hills to the westward of the house cause 
obstruction for about half an hour at sunset, but this, as will be understood 
from what has been already said in regard to the probable small actual loss 
of register at Greenwich at low altitudes, is of little moment. 

Other instruments besides that to which reference has just been made, and 
in addition to those that have for some time been in use at Greenwich and 
Kew, have also, I believe, been set up. The question of obtaining an extended 
series of records has also for some time engaged the attention of the Meteoro- 
logical Council, and a more simple form of instrument, in some respects, 
having been, under the direction of the Council, prepared, registration has 
this year (1880) been commenced, in connection with the Meteorological 
Office, at a number of stations throughout the country. In matters con- 
cerning agriculture and the public health, the accumulated records which we 
may thus in a few years hope to possess can hardly fail to lead to conclusions 
of considerable interest. 



DISCUSSION. 

Mr. Scott inquired what was considered as a record of sunshine at Greenwich ; 
whether complete burning or the mere scorching of the card ? On a foggy day 
the card at some of the Meteorological Office Stations had been occasionally 
found to be blistered, but not in any way discoloured. He would also like to 
know whether any one was allowed to wipe off the dew and hoar frost from the 
ball, as he thought such deposits ought to be allowed to remain on the ball, 
inasmuch as they could not be removed at sunrise in summer without incon- 
venience. He stated that the records of sunshine in wooden bowls dis- 
cussed by Profs. Roscoe and Stewart had been kept for 20 years at the Local 
Government Office, 1 Richmond Terrace, Whitehall, by Mr. J. C. Haile. In 
1873 the instrument and the complete series of bowls was transferred to the 
Meteorological Office, and the record was now kept up at Kew. 

Mr. Whipple said that Dr. Roscoe had shown that there was a greater amount 
of sunshine in the half-year between the summer solstice and the winter solstice 
than in the other half from winter to summer. The same thing was also 
proved by Campbeirs records. He thought it very remarkable that the instru- 
ment registerea so near sunrise as it appeared to do. With regard to mist or 
haze stopping the record, he noticed the other day, at Kew, that between 4 and 5 
p.m. the instrument stopped registering, although the sky appeared to be perfectly 
clear. He thought that some rule ought to be established with regard to the 
cleaning of the ball, as in winter it was often covered with hoar frost. 

Mr. Mawley said that after 16 consecutive months of cold weather, during the 
greater part of which there had been a marked deficiency of sunshine, he thought 
it would be interesting to inquire to what extent underground temperatures had 
been affected. With this object in view he had recently written to the Astro- 
nomer Royal, who had most kindly supplied him with particulars which enabled 
him to state that although at Greenwich the mean temperature of the soil during 
March, at the depth of 3 feet, was higher than is usual, yet we have to go back 
25 years in order to find any instance of the ground in March at the depth of 12 
feet being, in any but the slightest degree, colder than it was in the same month 
of the present year. So that, at the present time, while the soil near the surface 
was enjoying almost the full benefit of the unusual amount of bright sunshine of 
the last few months, that at greater depths still continued remarkably cold. One 
effect, he considered, of this condition of things below pound would be to greatly 
retard the coming into leaf this spring of deeply rooted trees, whereas shrubs and 
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shallow rooted trees would probably be in leaf about the same time, and in pome 
cases even rather earlier than usual. 

Kev. T. A. Preston thought that the ball should not be cleaned if the sun 
could not melt the hoar-frost. 

Mr. Ellis said that the registering material used at Greenwich (blackened 
millboard) was burnt through only in summer. Any distinct marking or dis- 
coloration was reckoned as sunsnine. It was the custom to examine the 
instrument every day at 9 a.m., and if there was moisture on the glass it was 
wiped off, but this was seldom necessary. In the last two winters the bowl had 
been once or twice filled with snow, and hoar frost had on a few occasions 
interfered with the record ; but the winters were both of exceptional severity. 

The President (Mr. Symons) was glad to hear that the ola system of wooden 
bowls was still in use at Kew. He thought it very desirable that the balls should 
be kept clean, as in large manufacturing towns they were likely to get very dirty, 
and thereby the registration would be vitiated. If cleansing remained prohibited, 
town records would not only be (properly) diminished by the smoke in the 
atmosphere, but also (improperly) through the apparatus not being in perfect order. 

Mr, Scott, in reply to a question put by Mr. B. Woodd Smith, said that in 
bright sunshine the paper would bum in 2 seconds. It had also been found that 
paper of a light Prussian Blue colour was the most satisfactory. 

The President (Mr. Symons) considered that there should be a regulation 
that the ball should be cleaned with a silk handkerchief every time that the card 
was changed. 



On the Rate at which Barometric Changes traverse the British Isles. By 
GsoBaB Mathews Whipple, B.So., F.R.A.S.» F.M.S., Superintendent 
of the Kew Observatory. (Plate Vm.) 

[Bead April 2l8t, 1880.] 

One of the first meteorological facts brought to light by the comparison 
of curves produced by self-recording meteorological instruments, was the 
existence of a time-interval in the occurrence of squalls at places not fiEtr 
distant from one another. 

Messrs. Glaisher, Balfour St6W{u*t, Ellis, and others have firom time to 
time published accounts of particular instances where this time-interval has 
been observed, notably in the case of squalls passing over the Oxford, Kew 
and Greenwich observatories. 

Subsequently, on the publication of the Quarterly Weather Reports of the 
Meteorological Office, I took up the matter, and in 1878 read a paper before 
the British Association,* giving the result of a discussion of the passage of 
28 squalls across the British Isles in the years 1869-72, and stating that I 
had concluded that the motion of these squalls was generally from west- 
ward to eastward, and that their average Telocity was about 88 miles per 

hour. 

The issue of the Daily Weather Charts, however, has shown that the motion 
of areas of barometric depression is extremely irregular over the surface of 
this country, and as, of course, the variations in the height of the barometer, 
at any given place, are to a great degree dependent upon the changes in 
position of the cyclone or anticyclone covering it, there seemed to be but 



* Vide Report for 1873, page 44. 
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Btnall cbonoe of d«tennining any laws as to the progreas of these movements 
from the Bcan^ infonnation which the carves of the 7 aelf-racording obserra- 
toriea aflord. 

On going Uirongh the Tolnmes of the 'Qoarterly Weather Reports,' of which 
at present then exist seven in a completed state, viz. those for 1869-75, 
it T«centl; oecnrred to me that it would be interesting to find what evidence 
the; offered in proctf of the theory strongly held by many persona that weather 
efauigaa, as a mle, travel trom West to East. Having, with this view, ex- 
amined a nomber of the records of the passage of storms acrosB the British 
lalea, I was led to the conclnaion th&t the general direction was more nearly 
from SW to NE than from W to E. 

Fortnnately the distribntion of the 7 observatories is snch as to assist the 
investigatioii greatly, for 4, Tiz. Valenlia, Armagh, Olasgow and Aberdeen, 
lie along a line almost directly BW-NE, whilst if, of the remuning 8, we take 
a point midmy between Stonyhnrst and Kew, say Leicester, and join that 




point with Falmonth, we obtain another conne parallel to the first and also 
ranning BW-NE. The diatanees between the various observatories measnred 
along these tracks are : — > 
For the Northern track : — 

Valentia to Armagh = 227 tnilefl. 
Armagh to Glasgow = 140 „ 
Glasgow to Aberdeen = 122 „ 
Tttt the Bontbem track : — 

Falmouth to Leicester = 268 „ 
Having examined the engraved barometer curves, and selected eaiefnily 
the points of maximnm and miuironm, I divided them into two classes : — (1.) 

aXW SIBIKS. — TOL. TI, H 
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Thoso whiebtraverae the United Kingdom in the 8W-NE iiirection,or normalB ; 
and (2.) Those moving in diroctiona not SW-NE, or abnonnals. 

The ruUtive ntuuber of tbese two claasea occurring each year is shown in 
Table I., the muTimit and minima being eonnted separately. 

TABLE I. 



•noving i 


.86,. 


.170. 


■ 871. 


,t7i. 


1873- 


.874. 


1875. 


Tota:. 




4* 


47 
9 


♦J 


63 

14 


*7 


41 

»5 


59 


34» 
117 






6o 


56 


tio 


87 


58 


68 













The normal movements were then alone farther considered, the abnonnals 
being lefl for fatnre discQBHion. 

The first step was to determine the times at which any particular maximtun 
or minimum passed over the observatories in soooession. Owing to the 
extremely miaate scale of the engravings, it was only possible to do tbis for 
barometric changes taking place with toleraUe rapidity; aB,inthe case of a slug- 
gish barometrie movemsnt, the exact instant of maximum or minimum readiug 
conld not be fixed vith any degree of precision. It was also found that with 
the contracted time Scale in which 1 hour covers a spies of only 0'04 in. in 
length, the possible error of estimated time of transit is abont half-an-Lonr. 

Ah an illustratios of the method employed, we take ttte case of the 
first two maxima and minima in 1676, which are represented on Plate VIU. 
The measurements of tiie passage of these are given in Table II., the 
rates being expressed in miles per hour, 

TABLE U. 



,S7S 


VftlenUa. 


Armseh. 


Glasgow. 




lih 


hunt. 


Kim. 


Leicea- 


1 


So. 


1 


1 




i 


1 


1 


1 


1 


3 

a 


1 

1 


5- 


..... 


Date. 


Date. 


Mean 

dale of 
Eew 

Stony- 
borat. 


S 

' 


1 


3 


Jan 
.■65 

1-4,7 


Min. 
Mm. 
Min. 
Max. 


Jan 

377 


1 


53 

79 
33 


Jon 

1-84 

no 


1 


42 


Jan 

1-15 

1-90 

3-48 
3'99 


1 

15 

ot 


3+ 

•A 
61 


1-% 

1-94 
5' SO 


Jan. 

173 
310 

379 


Jan. 

176 


Jan. 

J75 


1 

30 


+ ' 

53 



Similar tables having been formed for the whole of the normal movements 
in the 7 yeani, and tho means fuond, tho following results were obtaiued : — 
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TABLE m. 
Yelooity of Translation of Barometric Changes in miles per hoar. 







Valentia to Aberdeen 
00 arse. 


Falmouth 


Computed 




Tear. 


Namber 
Observed. 






to 

Leicester 

coarse. 


rate of 

motion 

across 

centre of 


Average 

rate of 

movement. 


Valentia 

to 
Armagh. 


Armagh 

to 
Glasgow. 


Glasgow 

to 
Aberbeen. 


1 




s 


Mean Bate. 


coantry. 




Minima. 


















1869 


3» 


67 


56 


46 


55 


67 


^1 


64 


1870 


31 


47 


36 


44 


43 


46 


44 


4» 


1871 


36 


63 


39 


50 


49 


61 


57 


55 


1871 


47 


47 


40 


54 


47 


54 


5» 


49 


1873 


36 


49 


44 


43 


46 


58 


5« 


47 


1874 


35 


49 


43 


37 


4» 


64 


53 


44 


1875 


4» 


49 


43 


4» 


44 


53 


49 


47 


Means .. 
Total .... 


37 


53 


43 


45 


47 


58 


53 


50 


»59 


Maxima. 


















1869 


8 


64 


47 


5» 


53 


66 


60 


58 


1870 


16 


57 


55 


58 


56 


4» 


48 


51 


1871 


7 


60 


65 


80 


67 


64 


67 


69 


1872 


16 


50 


58 


75 


61 


62 


60 


59 


1873 


II 


49 


4» 


34 


4» 


62 


53 


48 


1874 


8 


65 


' 43 


50 


53 


55 


50 


48 


187s 


17 


56 


4' 


48 


53 


65 


61 


56 


Means . . 
Total .... 


12 


57 


50 


56 


55 


59 


57 


56 


83 



Mean Average Bate = 53 

Table m. shows : — 

1. That the average rate of horizontal motion of barometric changes in their 
progress across the British Isles is about 58 miles per hour. 

2. That the mean rate does not vary to any considerable extent from year 
to year. 

8. That the maxima travel with somewhat greater velocity than the minima, 

4. That the rate of horizontal motion is slightly diminished as the change 
passes northward. This is also proved by the fact that the mean velocity 
along the Valentia — ^Aberdeen track, is slightly below that over the Falmouth — 
Leicester track. 

With the view of showing the relative frequency of the different velocities 
of movement along both tracks, a summary of the total number of disturb- 
ances, grouped according to rate, is given in Table IV. 

This table affords evidence that by far the greater number of baro- 
metric changes traverse the country at rates between 80 and 60 miles per 
hour, and that transits at the higher velocities are somewhat infrequent. 
Much greater weight must, however, be attached to the values obtained 
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TABLE IV. 
Belatiye frequency of rates of movement of Barometric Changes* 



Miles 

per 10 — 19 
hoar 


20-29 


30—39 


40—49 


50 — 5960—69 


70—79 80 — 89 90—99 


100 

and 

above 




Yalentia — Aberdeen Track 


k« 






Maxima . . 
Minima .. 


I 



30 
8 


61 

7 


56 
28 


41 
16 


15 

6 


9 

8 


6 

4 


5 

a 


z 
4 


Totals .. 


I 


38 


68 


84 


57 


21 


17 


xo 


7 


5 


Falmouth — ^Leicester Track. 


Minima . . 
Maxima . . 


I 



19 
9 


*7 


40 
9 


36 
12 


7 

4 


16 
3 


3 


5 

3 


20 
7 


Totals .. 


I 


28 


40 


49 


48 


11 


19 


16 


8 


17 

1 


Average Bates. 


Bfinima .. 
Maxima . . 


I 




18 

4 


44 

5 


40 
16 


35 
19 


ZI 

7 


9 

4 


13 

2 


2 
3 


z 
2 


Totals .. 


z 


22 


49 


56 


54 


18 


13 


15 


5 


3 



from minima than to those given by maxima ; the former, being generally 
better defined than the latter, can have their positions on the corves fixed 
with greater accuracy. 

The mean SW-NE velocity of 58 miles per hoar, if resolved into N and S 
and E and W velocities by the ordinary method of the parallelogram of 
velocities, gives a resulting movement of 88 miles per hour in a West- 
East direction, precisely confirming the deduction arrived at in my 
*' British Association 1878 ** paper, and I therefore think it may be safely 
concluded that this is the normal rate at which barometric changes traverse 
the British Isles. 

It must be remarked that the above results are based solely upon 
consideration of the changes from rising to falling barometers, and vice versd^ 
the absolute height of the mercurial column at which the turn takes place 
being in no case considered, but as the barograph curves are automatically 
reduced to the uniform temperature of 82^ Fahr., the effect of variation of air 
temperature upon the barometers is eliminated. 

I would, however, desire it to be distinctly understood, that the results of 
the present investigation are only brought forward as approximate values. 
More accurate data than those furnished by the 'Quarterly Weather Report* 
engravings may perhaps be forthcoming when opportunity serves for a 
discussion of the original photographic traces, which are free from the 
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numeroas errors necessarily inseparable from reproduction in the reduced 
form in which they are published. 



DISCUSSION. 

Mr. C. Hardinq said that he feared the real nature of this paper would be 
misunderstood, and he failed to see its value in its present form. He did not 
consider that Mr. Whipple had made it at all clear that this was not a discussion 
of the passage of storm-centres or barometric minima and the centres of high 
pressure. He could not see that the results obtained supported Mr. Whipple*8 
' British Association, 1873,' paper. He should much rather prefer seeing the 
motion of barometric changes worked from the * Daily Weather Reports,' than 
from the ' Quarterly Weather Reports.* As a guide to the rate at which storms 
or weather systems travel, reference was made to Professor Loomis's 12th paper 
as containing valuable iuformation on this special question. 

Mr. Peaese had noticed that the rate of the change was more rapid in the 
south than in the north: this he thought might be due to a portion of the 
northern line being over the channel, this being also the part of the line where 
the rate of advance was several miles per hour less than the rate between 
Valentia and Armagh. And this was the more interesting as agreeing with 
Professor Loomis's observation as to the retardation of the progress of storm- 
centres across the Atlantic as compared with their rates across the American 
and European continents. 

Mr. Gaster, from a brief glanse at the paper, expected that its statements 
referred to the motion of what are commonly known as " depressions ;" but, 
as they merely referred to the time of occurrence of the lowest barometer 
reading at certain stations, without regard to the motion of the low pressure 
systems prevailing at the time, he naturally felt disappointed, and could not see 
what was the object of the Author in presenting the Society with such partial 
information. It would be difficult to prove that such minute oscillations 
travelled in the manner which the paper indicated, and the velocities given 
rendered the identity of the '* dips " doubtful. 

Mr. Strachan said that Mr. Harding had been describing, very clearly, a 
certain line of investigation, while Mr. Whipple had followed quite a different one. 
Though the ultimate object which Mr. Whipple expected to attain did not seem 
evident, it could not be said that he had not made his method of working intelligible. 
However, he thought that following barometric maxima and minima from one to < 
another of certain fixed stations was not so useful as tracing the depressions and 
elevations of pressure from position to position, as they actually occurred day by 
day, or interval after interval. Mr. Whipple's method led to exaggerated results, 
such as a velocity of barometric changes exceeding 100 miles an hour, whereas he 
did not believe that it ever much exceeded 60 miles an hour. 

Mr. BuDD understood that Mr. Whipple had not taken the changes only that 
passed along the line from SW to NR, but all those that in any way touched it, 
in fact had measured simple ordinates along an arbitrary line. 

Mr. Whipple said that what he had done in his paper was to determine the 
rate at which the change from a rising to a falling barometer, or vice versa, passed 
from one station to another, without cousidering the question of the motion of 
isobars, which he believed to be another thing altogether, and foreign to the 
present discussion. 

The President (Mr. Symons) said that the only remark he need make was 
with regard to the scale of the Plates in the * Quarterly Weather Reports,' 
which he thought was far too small to yield results of practical value. 
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Peferenee 






Nnmber 
used on 


Name of Ship, 


Cbfurta. 






xxxvr. 


Tagns 


&S. 


XXXVII. 


Minho 


S.S. 


xxxvni. 


Doaro 


aa 


XXXTX. 


Gnadiana 


S.S. 


XIi. 


Elbe 


8.8. 


XLI. 


Essex 


Barque 


XIiIC. 


Kent 


F.S. 


xuri. 


Lincolnshire 


Barque 


XIJV. 


Toowoomba 


Ship 


XLV. 


HeoU 


8.a 


XLVL 


Atlas 


aa 


XIiVlI. 


Tarifa 


S.S. 


XLVIIL 


Algeria 


8.8. 


XLIX. 


MalU 


s.a 


L. 


Palmyra 


s.a 


LI. 


Baltic 


8J3. 


LU. 


Conway Castle 


s.a 


Ull. 


Warwick Castle 


s.a 


lilV. 


Sdinbnigh Castle 


aa 


LV, 


Doart Castle 


s.s. 


LVI. 


Dublin Castle 


as. 


LVII. 


Dunrobin Castle 


as. 


LVUL 


Taymonth Castle 


s.a 


UX. 


Kinfanns Castle 


aa 


LX. 


Nepaol 


aa 


LXI. 


Peshawur 


s.s. 


LXII. 


Verona 


as. 


LXTTI. 


Khiva 


aa 


T.XIV. 


Chimborazo 


aa 


LXV. 


Do. 


aa 


LXVI. 


Cozoo 


8.8. 


LXVTI. 


Orient 


aa 


LXVIII. 


Flying Fish 


Ship 


LXIX. 


Melba 


Brig 


LXX. 


Andean 


s.a 


TiXXT, 


Naiad 


Ship 


Lxxn. 


Haytian 


8.8. 


LXXIII. 


British Empire 


S.S. 


LXXIV. 


British Crown 


aa 


1.x XV. 


Hope 


Barque 


LXXVI. 


Celtic 


aa 


LXXVII. 


Baltic 


8.8. 


Lxxvni. 


Bepablio 


8.8. 


LXXIX. 


Adriatic 


S.S. 


LXXX, 


Cuban 


as. 


LXXXI. 


Darling Downs 


Ship 


LXXXIL 


Winefred 


Ship 


LXXXIII 


. Maria 


Barque 


LXXX IV 


. Dallam Tower 


Ship 


LXXXV. 


Dochra 


Barque 


TiXXXVl 


. Victoria Cross 


Ship 


Tixxxvn 


. St. Lawrence 


Ship 



Owners, &c. 



B<^ Mail Steam Packet Company. 

Hon^ Wigram and Sons. 
Taylor, BetheU, Boberts A Co. 

Cnnard Steam Ship Company. 

Captain, throogh J. Qill, Esq. 



f Donald Currie Ss Co. 






) 



Peninsular and Oriental Steam Nayiga- 
tion Company. 



• Orient Steam Narigation Company. 

Scmtton, Sons Ss Co. 

West India and Pacific Steam Ship Co. 

Captain, through J. Gill, Esq. 

West India and Pacific Steam Ship Co. 

The British Ship Owners* Company. 

Captain, through J. Gill, Esq. 

Ismay, Imrie A Co. 

W. India and Pacific Steam Ship Co. 
Taylor, BetheU, Boberts A Co. 
Thos. Daniel Hill. 



- Meteorological Office Logs. 



Information of a fragmentary nature has also been obtained from many 
other vessels. 

Charts have been drawn for Febraary and March. (Plates IX. and X.) 
These Charts, which, with the collection of data, constitute the chief part of 
the work in this paper, show : — 1. The proportion of foul weather to fair ; 
2. The style of weather met with by the several ships ; and 8. The parts 
of the Atlantic where navigation is most common. 
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The dotted lines are tracks of sailing vessels, and the hroken lines are tracks 
of steamers. The wind is given along the traek at each noon (local time), and 
occasionally at other hours when any important change has taken place. The 
day of the month is entered adjacent to the noon wind arrow and in some few 
instances with the wind at other hours, in the latter cases it has heen enclosed 
with a line. An explanation of the different kinds of arrows is given on the 
Charts. The arrows, &c., enclosed by a rectangle, are from information pub- 
lished in Lloyd's List, where merely a general statement is given of exceptional 
weather, with the ship's position. 

An occasional wind observation has been obtained from the United States 
Monthly Weather Review : — U.S. Sig. Serv. is affixed on the Chart to aU such 
information. 

The thick lines are copied from the United States Monthly Weather 
Beview, and show the Ocean Storm Tracks for the respective months as deter- 
mined by the United States Signal Service. The bold figures give the day 
of the month, at 0.48 p.m., G. T., and show fcnr each day the position of 
the centre of the several storms. The number of ships used to determine 
these storm tracks is not stated, but in January the logs of 110 vessels were 
used, so that doubtless a large number would have been used in February 
and March. 

Febbuabt 1880. 

The Chart (Plate IX.) shows that the weather in this month was very stormy. 
The heaviest gales occnrred from the 10th to the 18th, and it would seem that 
the most severe weather was experienced on the 12th and Idth. I will give a 
rough abstract from the log of the S.S. ' Utopia ' (ref. No. 22.), as a single 
example of the weather during the month. This is a powerful steamer running 
to America. On the 8th in about 60° N and 19° W she met a NWly gale, 
the wind lulled, but on the 9th a strong Wly gale with very heavy hail squalls 
was noted ; on the 10th a fresh storm was met with, commencing from the 
SEd and blowing with hurricane force, the wind subsequently veered to W ; 
on the 11th the hurricane moderated a little, and on the morning of the 12th 
the force rapidly decreased. At 6 p.m. the wind had again increased, and at 
8 p.m. blew a strong gale from the E ; — ship in 49° N and 27° W ; at midnight 
the force lulled to a fresh breeze and continued so till 8.80 a.m. 18th, when 
the wind burst out from N in a heavy squall, increasing fast to a heavy gale 
and subsequently to a hurricane, with terrific squalls ; the wind moderated in 
the course of the morning and fell below the force of a gale after 6 p.m. On 
the 14th, at 8 p.m., another gale set in from the W and blew till the 16th, 
10 a.m. On the 16th, at 10 p.m., in 46° N and 44° W another gale set in 
from E, veering to SSW by midnight and blowing till 5 p.m. of the 17th. 
The 18th commenced with a SWly gale, which blew till 4 a.m. on the 19th, 
the wind veering to WNW. On the 20th, at 1 p.m., in 42° N and 56° W, 
another gale set in from WNW and continued till 8 a.m. of the 21st. 

From this it would appear that the ' Utopia,' outward bound, experienced 
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no fewer than 8 different gales, between the 8th and 21st, whilst running 
ihrooi^ about 88° of longitude. 

Table I. has been formed showing the gales recorded by the different 
ships in the limits of the Chart on each day of the month — each day's obser- 
vations are arranged in order of longitude, commencing with the easternmost. 
The strongest force, with its direction noted during the day, has been given 
in this Table. The force is expressed in Beaufort's notation, 8 being a fresh 
gale, 9 a strong gale, 10 a whole gale, 11 a storm, and 12 a hurricane. 

This Table shows that it is not uncommon for two or more gales to be 
blowing in the Atlantic on the same day : the 12th and 18th clearly show 
this. It will also be observed that a gale blew in the Atlantic every day 
throughout the month excepting four — these being the 21st, 24th, 26th, and 
27th. 

The data used for this paper genenJfy confirm the storm tracks (in thick 
black lines on Chart) given by the U.S. Signal Service, but a very slight 
examination of the Chart (Plate IX.) makes it evident that there were several 
other storms in the Atlantic besides those shown by Ctoeral Myer, and we 
might reasonably suppose that a further examination of other ships' logs, 
received at a later period, would still add to the number. 

The following are extracts from the Logs, and give information which 
cannot be shown on the Charts. The same reference number is used here 
as on the Charts, and precedes each extract : — 

I. 20th, 10 a.m., in 87° N and 88° W, heavy squaU, force 10, lasted 
80 mins. 22nd, noon, in 89° N and 82° W, wind SW 4 ; 1.80 p.m. wind 
shifted suddenly to NW and N, force 9. 

X. 16th, in 48° N and 10° W, 11.80 a.m., shift of wind to NW, pre- 
viously SSW, force 5 ; 6 p.m. wind SW 6, squall and shift to NW. 

XIY. 7th, 4 a.m., in 46° N and 22° W, wind WNW, shifted to N, with 
heavy squall, and veered to NW. 

XXn. 6th, in 50^ N and 6P W, dense fog in early morning. 11th, in 
49° N and 28^ W, shipped a very heavy sea, bursting in mess room door, 
and filling the same, &c. 18th, in 49° N and 80° W, day commenced with 
a fresh variable breeze and heavy cross sea, lightning in NW; 2.20 a.m. 
wind veered to N ; 8.80 a.m. wind burst out from N in a heavy squaU, 
increasing fast to a heavy gale ; 4.80 a.m. blowing a hurricane with terrific 
squalls from N ; 5.25 a.m. shipped a very heavy sea. 

XXm. 11th, in 50° N and 11° W, 8 p.m., strong SW gale, with very 
heavy squalls, shipping much water. 18th, in 51° N and 16° W, 5 a.m:, 
strong SS£ gale, heavy sea, shipped a sea, &c. ; 6 a.m. hove ship to on port 
tack (vessel is a powerful steamer); 8 a.m. terrific gale from S, very heavy 
sea ; 4 p.m., in 51° N and 17° W, terrific hail squalls. 

XXY. 12th, in 44° N and 47° W, 6 a.m., increasing gale, with hurri- 
cane squaUs ; 8 a.m. mountainous sea, shipping heavy bodies of water, 
4 bullocks washed overboard. 16th, 10 p.m., in 49° N and 20° W, barometer 
28*40 ins. (uncorrected), no wind of any force experienced. 
XXTU. lOtb, in 40° N and 26° W, 1 a.m., ship labouring and roUmg 
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n the NoTth AUantio during 
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most fearfull;. 12Ui, in 88° N and 26° W, noon, S gale joBt commenced, 
fnriona BqaftUs; 6 p.m. heavy SSE gale, with tremendooB sea. IStb, in 
88° N and 14° W, midnight, ship rolling moat featfully and shipping much 
water. lOtb, in 88° N and 12? W, high sea, ship labouring fearfullj, and 
shipping immenee bodioa of water, hove ship to on port tack. 

XXVni. 6th, in 48° N and 84° W, 8 p.m., wind SW, eaddenly shifted 
into the WKW, with heavy rain ; 10 p.m. a severe sqaall from SSW. 6th, 
in 42° N and 8S° W, 8.4S a.m., ship stmck by a heavy sea aft, canying 
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away about 80 feet of the main rail, &c. 7th, in 40^ N and 88° W, noon, 
blowing a terrific gale (wind colamn does not show snch a strong force) ; 

1 p.m. shipped a sea, doing slight damage. 10th, in 84° N and 48° W, 
4 p.m., wind SW by W, shifted suddenly in a rain squall to WNW. 

LIV. 16th, in 87° N and 18° W, 8 p.m., shift of wind to WNW (pre- 
viously SSW 8), hard squalls ; 10 p.m. fierce squalls ; midnight, frequent 
violent squalls. 

LX. Not given on Chart. Skirting coast of Spain 1st to 8rd, outward 
bound, light S winds and calm. 

LXI. Not given on Chart. Homeward bound from Gibraltar; expe- 
rienced a fresh SSW gale on the 16th, in 89° N and 9° 80' W, with heavy 
squalls. 

LXII. Not given on Chart. Homeward bound from Gibraltar; expe- 
rienced moderate W and NW winds throughout from 20th to 24th. 

LXm. Not given on Chart. Homeward bound from Gibraltar to 40° N ; 
moderate E and NE winds on 28th and 29th. 

LXrV. 9th, in 48° N and 6° W, 8.40 a.m., a heavy sea struck the ship, 
carrying away steam launch, 5 boats, davits, galley skylight, engine room 
skylight, and doing various other damage, washing overboard two able sea- 
men and one passenger. This vessel put back to London for repairs. 

LXX. 9th, in 47° N and 16° W. The ESE wind increased into a 
hurricane, with a sudden shift to NW at 4 p.m. ; carried a very high sea 
down to lat. 26° N. 

LXXm. 5th, in 48° N and 40° W, No. 1 Life Boat struck by a sea and 
damaged. 

LXXXin. 12th, 6 a.m, in 89° N and 42° W, wind veered suddenly 
round to WNW (from SSW), and blew a very heavy gale, hove to on 
starboard tack; 8 a.m. blowing very heavy from W by N, carried away 
main-topsail sheet, &c. 12th, noon, in 40° N and 42° W, labouring and 
straining very heavily, almost on her beam ends. 15th, 10 a.m., in 42° N 
and 88° W, passed the wreck of a barque, apparently American build, 
loaded with timber. No one being on board we kept on our course. 18th, 

2 a.m., in 44° N and 29° W, shipped a heavy sea over the stem, stove in the 
after part of the cabin ; 10 a.m. shipped another heavy sea, and smashed the 
starboard boat all to pieces. 29th, in 48° N and 15° W, passed a vessel's 
lower mast painted white, and part of a small boat painted black, and 
keel up. 

LXXXIV. 29th, 11 a.m., in 48° N and 21° W, passed a wreck bottom 
up, seemed to have been in that position but a short time, apparently about 
500 tons register ; had mast and jibboom alongside. 

A few extracts have been made from ' Lloyd's List * of the most important 
notices ; they supplement in a remarkable way the wind data given on the 

Chart. 

« Oriente.* 14th, in 27° N and 45° W, wooden vessel, bottom up, about 
700 or 800 tons; appears to have been some time in water. Date and 
position given on lower margin of Chart. (Plate IX.) 
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• Drompark.* 29th, in 27° N and 42° W, passed a large ship, bottom up, 
coppered, appeared to be about 200 feet long. Date and position given on 
lower margin of Chart. 

• Eblana.' 8rd, in 89° 82' N and 69° W, a heavy gale, increasing to a 
hurricane the following day, and causing the vessel to lay over with the upper 
dead-eyes of the port rigging under water. 6th, in 89° N and 64° W 
(see Chart), passed a quantity of wreckage, weather moderate. 12th, hurri- 
cane, causing vessel to lay over as before ; jettisoned part of cargo. 14th, 
in 89° N and 47° W, passed a quantity of broken spars, &c., heavy gale 
blowing. 

• Guiding Star.' 4th, in 42° N and 47° W, a succession of violent gales 
set in from SW to WNW, with high seas. Sails blown all to pieces, bul- 
warks washed away, thrown on her beam ends. Stormy weather up to 20th, 
when St. Catherine's Point was sighted. 

' Constance.' 9th, 60 miles NW of Ushant, terrific hurricane from SW 
and heavy sea. Ship went down. 

• Cordova.' 10th, in 44° N and 86° W, severe rotary gale (see Chart) 
and high cross sea. Stove 2 boats, &c., lay-to 6 hours. 

' Monarch ' S.S., left Newcastle Jan. 81st, put back to Cai*diff Roads 19th 
Feb. On 10th and 11th driven in hurricane. Cargo shifted and decks 
swept. 

• Nauphante.' 11th, in 47° N and 22° W, hurricane from W (see Chart), 
decks swept, &o. 

« J. H. M.' 12th, in 88° N and 45° W, heavy gale (see Chart), damagmg 
severely. 

' Boutenbeck.' 12th and 18th in 44° N and 28° W, encountered a hurricane 
(see Chart), had to cut away topsails from the yards to get the vessel righted, 
having been thrown on her beam ends ; everything movable washed off deck. 

• Scottish Chief.' 18th, in 47° N and 17° W, heavy gale (see Chart). 
Thrown on her beam ends and had to jettison cargo. 

• Reynard.' 18th, in 44° N and 86° W, hurricane from W (see Chart), 
lost bulwarks, sails, &o. The ' Virginia ' in the same gale had her decks 
swept. 

• Wimmera.* 18th, in 42° N and 82° W, hurricane of unusual violence 
(See Chart), swept decks ;' on 15th, passed vessel's top and lower masts, 
and some rails painted white, apparently of vessel about 1,200 tons. 

• Thomas Stephens.' 15th, in 46° N and 21° W, heavy gale (see Chart) and 
sea. Sea carried away boats and gutted cabin. Jettisoned 100 tons of cargo. 

• Lammermoor." Passed Azores on 15th ; heavy gales and high sea to 
Cape Clear. 

• G. L. Walters.' 16th, in Bay of Biscay, W heavy gale, with heavy sea, 
hove to. 

• Varuna.' 17th, in 44° N and 27° W, struck by lightning in a hurricane 
(see Chart), set fore top-mast on fire, had to cut away. The * Rio Grande ' 
was in same gale, lost spars and yards. Gale lasted till 19th. 

• Cambrian Prince.' 18th, in 41° N and 27° W, heavy gale from WSW 
(see Chart), frightfully high sea. 
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* Britannia.' 18th, in 88^ N and 29^ W, lost fore and main topmast and 
jettisoned cargo. 

The 'Times' reports :—« General Shipley,' 14th, in 48° 86' N and 
82° W, sighted a ship on fire. A vessel was seen eight miles off, and it was 
thought prohahle she had the crew on board. 

At Bermuda the winds were generally light throughout the month, the 
force of a strong wind was only reached on the 25th and 26th. 

The French ' Bulletin International ' gives the weather at Fnnchal, 
Madeira, for 8 a.m. and 6 p.m. daily. It shows that the wind attained the 
force of a gale on 10th, 6 p.m., direction N ; 16th, 8 a.m., direction S£; 
28rd, 8 a.m., direction £. 

As the storms, which affect the British Islands, come to us almost without 
exception from the Atlantic, it may be interesting to give a brief notice of the 
result of an examination of the ' Daily Weather Beports,' published by tbe 
Meteorological Office. 

6th. An area of low barometer, or storm-centre, passing west of our Islands 
on a NE track, causing a S gale at all the Western Stations. 

7th. A subsidiary disturbance in Irish Channel, causing a gale in neigh- 
bourhood. 

9th. Storm-centre in Irish Channel and passing over to central England 
and apparently then filling up — this gave rise to a strong gale at the Westeni 
Stations. 

11th. A storm-centre skirting the Western coasts causing a strong gale 
at the Westernmost Stations. 

18th and 14th. A storm-centre skirting the Western coasts causing ft 
strong gale at the Western Stations. 

15th. Similar conditions to the 18th and 14th, but a fresh disturbance. 

16th. A storm-centre passing northward over Ireland, causing a gale at 
all British Stations. 

18th and 19th. A storm-centre skirting the Western Coasts, but the force 
of a gale only reached at one or two Stations. 

26th. A storm-centre over the North Sea, causmg Northerly gales over 
England. 

28th. A storm-centre over South of Norway and the North Sea, causing 
NEly gales over Scotland. 

Six storm warnings were issued for England by the ' New York Herald : ' the 
first four of these seem to have been fully justified, both by the weather in 
the Atlantic and on our own coasts. 

March 1880. 

The Chart for March (Plate X.) shows that the weather throughout the 
month was very stormy, the heaviest gales appear to have occurred about 
the 12th and 20th. 

Table U. shows the position of the gales for the several days of the month, 
arranged as in the Table for February. 
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Two or more dia^ct gales were blowing at the same time in the Atlantie 
on several days during the month; this is notably the cue on Iha Slst, 
24th and 26th. 

The following extracts contain matter which cainot be shown on tht 
Charts: — 
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m. 16th, in 47° N and 7® W, dense fog set in, which continued without 
interruption till the evening, when it cleared a little, never, however, entirely 
taking off till the following noon (17th). 

VI. 28rd, in 86° N and 84° W, 4 a.m., wind SW by S, force 6, sudden 
shift of wind to W by N, force 7, wind hauling back when squall passed. 
24th, in 40° N and 2d° W, passed numerous pieces of timber. (See Chart). 

Vm. 19th, in 88° N and 88° W, 2 p.m., wmd WSW 5,— a squall in 
which the wind flew to N and NE — ^lasting 15 minutes. 

IX. 18th, in 42° N and 29° W, 10 a.m., wind suddenly increased, large 
nimbus clouds passing over from SW, out of which the wind came with 
hurricane force, thunder, and very vivid lightning, and hail very large, as if 
it were broken ice. 14th, in 48° N and 25° W, passed 4 casks, apparently 
petroleum casks — ^not long in the water* 

XVn. 11th, in 86° N and 80° W, midnight, fresh gale from SSE, high 
sea, ship rolling heavily, and at times taking large bodies of water over all. 
12th, 5 a.m, wind shifted suddenly in a fierce squall to W (from BW). 
20th, in 86° N and 62° W, tremendous sea, making clean breaches over 
ship. 21st, 7 a.m., in 86° N and 68° W, black nimbus clouds rising to 
NW ; shortly afterwards observed three whirlwinds, quite close to ship 
(ahead), put helm hard-a-starboard, so that the largest one just passed clear 
of ship on starboard quarter ; after which two vivid flashes of lightning, and 
two claps of thunder, with heavy rain for 15 minutes. 24th, in 40° N and 
78° W, blowing a whole gale from W and NW, and freezing hard ; the ship 
one mass of ice, the spray freezing as it fell on deck and rigging. 

XXI. 26th, in 87° N and 61° W, passed some wreckage. (Description 
not given.) 

XXn. 5th, in 48° N and 40° W, shipped a tremendous sea, smashing 
life boat, &o. 

XXIY. 26th, in 50° N and 10° W, dense fog came on at noon, lifting a 
little at 6 p.m. 

XXV. 2nd, in 50° N and 11° W, mountainous sea. 7th, in 47° N and 
86° W, strong SSWgale, terrific squalls at times, found the cargo in between 
decks had shifted through excessive rolling ; 8 p.m. hard gale, with hurri- 
cane squalls, mountainous sea. 

XXVlil. 20th, midnight, in 41° N and 50° W, blowing a terrific gale 
and mountainous sea. 21st, a.m., commenced with a terrific gale and a 
fearful high cross sea, decks constantly full with water fore and aft ; in fact, 
ship completely buried in the high cross sea that was running. Officer's 
berths and cabins full of water, destroying all clothes, &c. ; 2 a.m. washed 
away one life boat and pinnace ; in morning found cargo had settled to port 
side ; 4 p.m. every article movable washed off the decks ; cabin sky light 
broken, &c. 22nd, in 42° N and 48° W, 9 p.m., wind SSW ; 10 p.m. wind 
shifted to WNW, with a moderate breeze ; 10.80 p.m. wind came away with 
a fearfal gust, blowing at a hurricane force and a tremendous high sea. 
2drd, 8 a.m., shipped a heavy sea, starting in end of forward house. 

XUV. 8rd, in 85° N and 87° W, heavy SE squalls, ship labouring and 
Btraining fearfully, and shipping great quantities of water. 
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XLVm. 28rd, in 47° N and 84° W, passed the barque • Ulster/ 
abandoned. 

L. 28th, in 89° N and 65° W, shift of wind to WNW, from SSW, in a 
moderate gale. 

LXTTT. 8rd, experienced a hard SSW gale at entrance to En^ish 
Channel. 

LXYI. Outward bound, via Madeira, from 7th to llth, moderate wind, 
chiefly S. (No room on Chart.) 

' Lloyd's List * contains the following important notices : — 

* Lake Nepigon.' 8th, in 48° N and 82° W, narrowly escaped collision 
with a derelict 8-masted, all masts and yards aloft, a dark dirty night, and 
blowing. (See Chart.) 

* Spain.' 12th, in 48^ N and 29" W, hurricane from S to NW» carried 
away main-stay sails, &o. 

* Frances.' 18th, in 49° N and 27° W, lost yards, &c. 

* Josephine.' 14th, in 52° N and 82° W, a severe hurricane, lost aU 
upper spars. 

' Balgay.' Left New York 17th, and arrived at Bermuda 22nd. On the 
night of the 18th encountered a revolving hurricane, and lost a mast. 

'General Birch.' 19th, in 88° N and 68° W, strong S gale; a.m. of 
20th, wind went to WNW, increasing at noon to a perfect hurricane and 
tremendous sea ; swept decks and washed man overboard. 

* Queen of Hearts.' 20th, in 88° N and 62° W, running in a heavy gale 
broached-to, lost her mtiidts and water logged. 

' Victor,' Norwegian Barque. 20th, in 87° N and 58° W, encountered a 
hurricane from S to NW, and was compelled to abandon the vessel. 

« Nenuphar.' 20th, hi 88° N and 82° W, hurricane from ESE to SSW, 
thrown on beam ends, and compelled to cut away spard, afterwards 
abandoned. 

* Able.' 21st, in 40° N and 42° W, gale from S to NW, lost masts, &c. 

' Jerusalem.' 24th, in 48° N and 14° W, heavy gale from SE, terrific 
squalls, continued till 10 p.m., when it suddenly changed to 8W, and 
cleared up. 

S.S. 'Enmore,' arrived at Halifax N.S. 26th; had experienced a succes- 
sion of heavy gales, and had to lie-to 68 hours in 48° N ; a heavy field of ice 
on the balik. 

' Ben Lomond,' S.S. 28th, in 45° N and 17° W, heavy gale and sea, 
carried away foremast and main-top mast, &c. 

' Hamilton.' 28th, in 86° N and 60° W, very heavy gale, swept decks, 
and had to put into Fayal. 

' Pierremont,' S.S. 80th, arrived at Boston from Hartlepool. On the 
20th, terrible hurricane, lasting 86 hours, decks swept. 

'Lady Lawrence.' New York to Liverpool; had to put back. 80th, in 
88° N and 67° W, a hurricane for 86 hours ; on her beam ends for 10 hours, 
swept decks, and lost masts, &c. 

* Henry ' (ship). Passed Bermuda, March 16th, 58 days from Liverpool, 
for St. John's. 
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• Neckar.' 28th, in 48° N and 26° W feU in with the derelict barque 
* Ulster.' 

Nomeroos notices are given of ice in the vicinity of the banks of New* 
foondland. 

The^U.S. Signal Service Storm Tracks show far fewer storms in the mid* 
Atlantic than can be obtained from the data used for this paper; the same 
fact was noticed in February, so that it seems probable that the Signal 
Service Tracks have been drawn from data not well distributed* 

The winds at Bermuda were very light throughout the month and only 
attained the force of a strong wind on the 80th. 

At Funchal, Madeira, only two gales are recorded during the month.— 
28rd, 8 a.m., direction N, and 28th, 6 p.m., direction NNW. 

The * Daily Weather Reports* of the Meteorological Office show the follow* 
ing disturbances for the British Islands. 

1st. A storm-centre to the north of Scotland, travelling E, causmg Wly 
gales at northern Stations. 

2nd and 8rd. A SW gale blowing in the South of England i—This is 
apparently caused more by an area of h^h pressure to the South than by the 
area of low pressure to the North. 

6th. A storm-centre skirting the West Coasts, causing Sly gales at western- 
most Stations. 

18th and 19th. A W gale blowing at Scilly, centre of disturbance appar- 
ently to SW. 

21st. Similar conditions to those on 18th and 19th. 

dlst. A storm-centre to the West of the Hebrides, causing a strong Sly 
gale at the Scottish Stations. 

The * New York Herald ' issued 7 warnings for England for the month of 
March. — 5 of these were failures and 2 successes ; be»des which, two gales 
affecting our coasts were not warned. The failure may be greatly due to the 
high barometric pressure and Ely winds which prevailed generally over the 
British Isles, causing the storm-centres, approaching from the Atlantic, to 
have a more Nly track than was reckoned upon. 

FiNAii Remabkb. — With especial reference to H.M.S. ' Atalanta,' she left 
Bermuda on Jan. 81st, and has not been since seen ; it appears probable that 
she would not have met with any exceptionally* severe weather earlier than 
about Feb. 12th or 18th, and allowing that she had averaged from 5 to 6 
knots per hour on her homeward course, she would, at that date, have 
inevitably encountered a severe hurricane^ since the extent of the storm was 
from 48° N and 40° W to considerably SE of the Azores, a belt which, it may 
reasonably be supposed, every vessel homeward bound from Bermuda would 
necessarily traverse. A heavy gale was noted on the 12th in 88° N and 45° 
W which is in the direct homeward bound track from Bermuda, and if the 
* Atalanta * had only averaged 4 knots per hour on her homeward course, she 
would have fallen in with this gale ; it was doubtless part of the storm referred 
to above, but the information on the Chart is scant in the immediate neigh- 
bourhood. 
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The storm of the 12th and 18th may fairly be eonddered as aboat the most 
severe during the two months here dealt with. 

It may be remarked that the Norwegian barque, * Caspaei/ was north of 
Bermuda on the Srd and was in the full force of the gale on the 12tb, her 
distance made good, averages 6 knots per hour, and shows that the winds 
were favourable for a homeward passage from Bermuda. 

The correspondence from H.M.S. ' Salamis,' published in the * Times ' of 
May 6th, states : — On the authority of the Captain of the * Caspaei/ on 
Feb. 12th, in lat. 42^ 48' N, long. 89^ 25' W, whHe running before the wind 
he encountered the severest gale he had ever experienced. The ship would 
not steer, and could not be prevented from broaching-to. She was thrown 
on her beam ends, and remained so for 19 hours, the cargo of cotton keeping 
her afloat. Several ships were in sight at the time of the commencement 
of the gale and were unable to lay-to on account of its suddenness. 

The barque ' Maria ' (No. 88 on the Feb. Chart), also affords valuable 
data for the probable track of H.M.S. ' Atalanta,' on Jan. 81st she was in 
28° 40' N and 62° 4' W and homeward bound, on Feb. 12th she was in 
89° 86' N and 41° 55' W, hove to in a '' very heavy gale and almost on her 
beam ends,*' she seems to have been too fax west to feel the full force of 
the hurricane. 

The track of the * Maria * is probably slightly to the south of that taken 
by the < Atalanta,* and the ' Caspaei's ' track is probably about as mnch to 
the north ; the course and distance made by the two vessels prove beyond 
a doubt that if the ' Atalanta ' were afloat on Feb. 12th, and if making a 
direct homeward course, she would have been in the midst of a severe hurri- 
cane. 

A Synchronous Chart has been drawn for noon, Feb. 12th (Plate XI.), 
which would seem to show that the centre of the storm was at this time in 
about 45° N and 85° W, in the direct homeward track from Bermuda, and 
would be reached by a vessel leaving Bermuda on January 81st, and averaging 
5 knots per hour on a direct course. The storm was travelling to the ENE, 
apparently at the rate of about 16 miles per hour, the probable track is shown 
on Plate XI. 

A Synchronous Chart has also been drawn for noon, February 11th, and 
this contains no evidence of the existence of the violent storm which blew 
on the 12th ; it will also be seen that the storm-track given by the U.S. 
Signal Service does not show this storm to have commenced on the 11th. 

The * Maria * was sugar laden and evidently a slow sailor, but she averaged 
4 knots per hour on her homeward course between Jan. 81st and Feb. 12th. 
Frequent mention is made in her log of bad weather and heavy gales between 
Feb. 7th and 12th, but the fact of her not heaving-to before the 12th seems 
a strong proof that the weather in this locality was not sufficiently bad to 
wreck a well found ship. The track on the Feb. Chart showing the winds 
experienced by the ' Maria * (No. 88) testifies, with other data, to the stormy 
nature of the mid- Atlantic between the 12th and the 18th. The ' Maria ' 
passed a derelict barque — ^American build, loaded with timber, on Feb. 15th, 
in 42° N and 87° 80' W (see Chart). 
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The < Dallam Tower' passed a wreck bottom np on Feb. 29 th, in 48^ 18' N 
and 20° 67' W (position shown on Charir— ship's No. 84). 

Lloyd's List has two reports of a wooden ship bottom upwards, one in 27^ 
K and W W on Feb. 14th, the other in 27^ N and 42° W on Feb. 29th, this 
may hare been the same ship as that seen on the 14th, though the reports 
differ (see p. 148.) I suppose it is posdble that this ship may have been the 
* Atalanta,* as she was built of wood and coppered— she was 950 tons 
roister; however, judging firom the position, it would seem highly im- 
probable. The positions of these ships are shown on the bwer part of 
Plate XL 

I regret that paucity of data renders this paper so elementary, but it is a 
satisfiEiction to know that very much more valuable data could be collected 
for these two months, if time and labour were devoted to the work, and my 
endeavours will be fully rewarded if this paper leads the way to a more 
elaborate investigation by means of daily synchronous Charts for the whole 
of the North Atlantic, for the months of February and March 1880; such 
work would doubtless prove instructive, and I am of opinion that it would tend 
to real progress in the discovery of laws which govern storms in the British 
Islands* 

The Meteorological Office has discussed the weather of the North Atlantic 
for August 1878.* A study of that publication gives a thorough insight into 
the changes that were going on over the North Atlantic in that month, which 
doubtless will serve as a general type for August of any year. It shows a 
general circulation round the area of high pressure in mid-Atiantic through- 
oat the whole month, over-riding all smaller and subsidiary disturbing 
causes. 

In concluding, I must express my thanks to the Meteorolo^cal Council, 
and to Mr. Scott for granting ready permission to use all existing data in the 
Meteorological Office ; also to the Companies and Owners for their courteous 
treatment, all to whom I have applied having without exception facilitated 
my work to the utmost ; and in the case of Owners at outports, have fur- 
nished gratuitously extracts from their Ships' Logs; the names of these 
gentiemen will be found with the list of ships. 



DISCUSSION. 

Captain Toymbbe said that the sudden disappearance of a ship having the 
national importance of the ' Atalanta ' painfully illustrated to every one's mind 
a case which is far too common, but which is not generally known, viz. that of 
'' missing ships." There is a large number of *' missing ships '* (Mr. Jinman 
says over 70£which disappear every year, causing sad blanks in many hundreds 
of homes. He hoped that the grievous loss of the ' Atalanta ' might bring the 
■abject prominently before the public mind, and strengthen the hands of those 
who are endeavouring to devise means for preventing such losses, as no doubt 
many are preventible. He thought that Mr. C. Harding's paper clearly proved 

* The Meteorology of the North Atlantic during August 1878, by Gapt. Henry Toynbee, 
withSl Synoptio Charts (1878).— Potter, 31 Foultiy, and Stanford, Charing Cross. 
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that there was extremely bad weather in the Atlantic abont the middle of 
February ; it also showed the position of two wooden ships bottom upwards, 
either of which might possibly have been the * Atalanta,* though the probability 
was not very strong. It was impossible to discuss thoroughly the weather of the 
Atlantic during the months of February and March until more data had been 
collected, but he hoped that this paper would lead to the subject's being taken 
up, and that we should have a complete discussion of Atlantic weather for at 
least a year. Not only would it tell us more about the weather experienced by 
** missing ships/* but it would enable us to answer the very important meteoro- 
logical questions which relate to the possibility of warning the Coasts of Europe 
from America. He considered that as a very lar^ proportion of the Atlantic 
trade is in the hands of the English, they are in the oest position for doing the 
work ; in fact, if it is done at aU, they must collect the greater part of the data, 
which is the chief part of the work ; and as ** to be forewamea is to be fore- 
armed," he would recommend that the data of a coming year should be dealt 
with, so that captains might be told that their logs are going to be borrowed, 
and asked to be specially careful with their observations. 

Mr. Scott said that Mr. Harding had remarked on the extremelj disturbed 
state of the atmosphere over the Atlantic during the spring, while we had 
experienced very quiet and cold weather. He would remind the Fellows of the 
very unusual conditions prevalent last winter, when the extraordinary temperature 
of — 23° was recorded at Blackadder, near Coldstream, on December 4tn. This 
very winter had been so mild in New York that the residents could not fill their 
ice houses from the water near that city. When such contrasts of temperature 
co-existed, it was natural that great atmospherical disturbances must be produced. 
As a general rule an ticy clonic weather over these Islands might be taken as an 
indication of the existence of cyclones off our coasts. It would not be forgotten 
that at the time of the *City of Boston' storm in February 1870, the barometer 
had read as high as 31 ins. at St. Petersburg at the time that it ranged as low 
27-3 ins. on board the R.M.S. * Tarifa,' in 24'' W. 

Prof. Archibald remarked that he had seen it reported that the past winter 
in Iceland was the warmest on record. This, if true, would well accord with all 
that Mr. Scott had said. 

Mr. Strachan thought it very desirable to have more than one synchronous 
chart for each day, as the actual course of a storm's progress during a day might 
be quite different from its mean course. Until some great hurricane were followed 
up and studied from synchronous observations at intervals of six or four hours, 
meteorologists would never be able to meet all the objections raised by Mr. 
Jinman and others to the received laws of storms. He believed that the 
western half of a cyclone is descending air, especially the north-west wind ; and 
when that was proved, they would probably be able to account for the sudden 
squalls and changes of wind at present inexplicable. As so many scientific 
gentlemen devoted themselves to inventing anemometers, he suggested to them 
to devise an anemometer which would measure the vertical, up or down, motion of 
the air. 

The President (Mr. Symons) said that he had long pleaded for daily S3m- 
chronous charts of the Atlantic ; those published by the United Statea Signal 
Office were based on so few observations that it was impossible to accept them. 
He thought that all the European nations ought to take part in working up the 
weather of the Atlantic and publishing synchronous charts, as all were alike 
interested in this subject : he believed that such charts would be of inestimable 
value in forecasting European weather. With regard to the mild winter in New 
York, he believed it extended over all the States and in Canada. 

Mr. Harding said that it seemed to him quite possible for England to under- 
take the investigation of the Atlantic weather by means of dauy synchronous 
charts ; the cost would not be as large as was generally supposed. England, 
doubtless, could best obtain the necessary data ; and in the event of any other 
country undertaking the work, he thought we should have to supply the bulk of 
the material. 
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New Form of Six's Self-registering Thermometer, By Joseph Wabbbn 
Zambba, F.M.S. 

[Bead April 21st, 1880.] 

The Thenn(»neter known as " Six*8 Self-registering Thermometer,'* is for 
general purposes a favourite instrument with the public. In making a Six's 
thermometer, the bulb and part of the tube are filled with alcohol, an index 
to register the minimnm is then placed in that portion of the fluid contained 
in the tube, in continuation of the column of alcohol is an inverted siphon of 
mercury, and this again is followed by a second column of alcohol, into which 
the second, or maximum, index is placed. The tube being bent and place4 
bulb upwards, when the alcohol contracts the mercury recedes, pushing before 
it the minimum index, which is carried upwards by the mercury to the 
lowest temperature reached; and a similar action takes place with the maxi« 
mum index when the thermometer is acted upon by heat. 

Nothing could be more simple or more convenient than this instrument, 
were it not that in extreme cold pure alcohol frequently develops air-bubbles 
in the tube, causing erroneous indications. The alcohol which fills the 
thermometer bulb contains air, which the pressure of the atmosphere ip 
sufficient to keep in its place, if the thermometer be left open. The thermo- 
meter, however, is closed, to prevent evaporation of the alcohol contained 
above the mercury on the maximum side of the instrument, which alcohol is 
necessary for the maximum index to float in. When the point of the 
instrument i^ hermetically closed at a given temperature, a certain amount of 
air is contained in the bulb above the maximum index; this air exerts a 
pressure on the mercury and alcohol inside the tube sufficient to keep the 
thermometer in adjustment; should, however, the temperature to which the 
thermometer is exposed be much below that at which it was closed, the liquid 
contracts and the air expands, its pressure is thereby diminished, and it no 
longer has sufficient power to keep the air fixed in the alcohol of the thermo- 
meter bulb ; this, therefore, escapes and rises to the bend in the tube, where 
it separates the column, causing, as before stated, erroneous readings. To 
prevent this accident it is usual to seal Six's Thermometers hermetically at a 
very low temperaiure^ whilst immersed in a freezing mixture many degrees 
below the point at which they are likely to be used. If this is carefully done, 
they will act perfectly. Thermometers, however, are sometimes made, in the 
manufacture of which sufficient care has not been taken by the workmen to 
get the necessary degree of cold to keep them in adjustment when acted 
upon at a temperature 20° or 80° below the freezing point of water. 

The first thought which occurred when considering the matter of getting 
equal pressure was to leave the thermometer open to the atmosphere. A 
number of instruments were thus made, and used for a long time; and, 
although passing through a very cold period, not one of them went out of 
adjustment from the cause named ; but from those thermometers the top 
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bulbs of which were filled with pore alcohol, the alcohol eraponled, while 
other floids, each ae creosote, gljcerine, and dilute acids, wei« decomposed, 
and presented a very objectjonable appearance, at the same time preventing 
the indices from moving freelj in the tnbe either with or vithont the magnet. 

The next etep resolted in the following oontnvanee : — The thermometer, 
an ordinary Six's, is fitted with a tabe in contmoation of the top bnlb ; to 
this tube is attached a reservob nmilar in size to the bulb ; Una reeerroii 
oonttuns mercury, and the eontiDuous tube is made to dip into it, forming a 
merourisl joint. There is also a eontrivanoe to prevent the merenry being 
fbreed back into the alcohol ; and the reservoir baa a smaQ opening to the 
atmosphere near the top. Thus arranged, the alcohol in Um thennometer 
is under the ordinary preesTire of the atmosphere, and evaporation is ent off 
by the intervention of mercury. 

In the ordinary instrament the mercury does not ahrays move fneij, but 
bangs in the tube — resulting in the two oolunms, "'«"'"■""' and "*'"'"■""■, 
not always indicating exactly Uie same temperature. 

These improved thermometers have been in constant use during the late 
excesdvely cold weather, and have remuned in perfect oider. 

It also appears from observation that the column of meronry is more 
consolidated under this equal pressure, and moves more uniformly than it does 
nnder conjined varying pressure. 

There are various forms in which the improvement can be earned oat, ill 
involving the same principle ; and either of which oan be applied to those 
thermometers now in use. 





The Wood Engntvings, Noe. 1 and 2, exhibit ttie improved arrasgement 
Six's Thermometer. 
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In each drawing at A is shown the point where the ordinary Six's Ther- 
mometer tube is sealed off from the action of the atmosphere. B shows the 
continued tube terminating inside the cylinder, C, the end of which cylinder 
dips into mercury contained in an outer cylinder, D, open at £ to atmo- 
spheric pressure. 



DISCUSSION. 

Mr. Whipple said that he knew from experience that Six's thermometers 
often went wrong, and were very easily broken. Mr. Zambra's instrument would 
probably supersede the old form, and he believed it would give very good 
results. 

Mr. Strachan considered that the improvement would serve the purpose 
intended. He had had a Six's thermometer with the terminal bulb open under 
his care for the last 20 years ; and it showed that the mercury became oxidised 
and dirty. 

Mr. 2^MBRA said that he should have much pleasure in presenting two of these 
thermometers to the Society. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

Mabch 17th, 1880. 

Ordinaiy Meeting. 

Georob Jambs Stmoms, F.R.S., President, in the Chair. 

8ir A. P. Bruce Chichester, Bart, Arlington Court, Barnstaple ; 
WiLUAM Hugh Cochrane, 27 Norfolk Road, Regent's Park, W. ; 
Rev. Henry Garrett, M.A., Ivy Bank, Highfield, Southampton ; 
Henry Jones, 4 Whitehall, S. W . ; 
Joseph Linowood, Bondgate, Alnwick ; 

Lt.-CoL Llewellyn Wood Lonostaff, F.R.G.S.. Ridgelands, Wimbledon ; 
Rev. C. E. Sherard, New Athen»um Club, Suffolk Street, S. W. ; 
James H. Stewart, Alnwick ; and 
W. J. Treutler, M.D., F.L.S., Fletching, Uckfield, 
were bdloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

** Comparison of Thermometric Observations made on board the Cunard 
RM.S.S. * Algeria,' bv Ci4>tain William Watson, F.M.S., during 5 passages 
between Liverpool ana New York, in September to December, 1878.*' Compiled 
at' the Meteorological Office, and communicated by Captain Hbnrt Toynbee, 
FJR Jl.8., F.M.S. (p. 121.) 

*'0n the Greenwich Sunshine Records, 1876-80." By William Ellis, 
F.Rji.S., F.M.S. (p. 126.) 

The Discussion on Mr. Ellis's Paper was postponed, in order to afford the 
Fellows an opportunity of inspecting the following instruments : — 

Objects Exhibited, March 17th, 1880. 
h Hagemann'B Anemometer. 

[Vide Quarterly Journal of the Meteorological Society, Vol. V., 
p. 20S.']^Exkib%ied by iht Cowl CommiUe* qf ths Samtary InsiUute. 
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8. Htgemaiin's Anemometeri with dial removed, to show mechanism 

Exhibited by tht Cowl Committet ^ th$ Sanitary Institute, 

8. Station Barometeri with metal scale. 

As the construction of barometers in wooden frames has not hitherto admitted 
of their being verified, this instrument was designed to remedy the defect, and 
to unite the ornamental appearance of such a barometer with the accuracy of a 
metal station barometer. This has been carried out in the following manner ; — 
the cistern, scales and connections consist entirely of metal, and are suspended 
in a wooden frame, in such a way as to allow of the expansion and contraction of 
the metal at various temperatures. 

The glass tube is furnished with a pipette or air- trap, and ia slightly eon- 
tracted tor carriage. 

The internal diameter of the cylinder is 0-4 inch. All the conditions required 
by the Kew Committee and by the Meteorological Office in the manufacture of 
Station Barometers have been fulfilled, and the latest improvements have been 
added. 

The whole forms an instrument suitable for the Scientific Observer, and one 
that can be easily read by the general public Exhibited by P. Adie. 

4, Dines's Hynometer. original pattern, for use with iced water. 

Exhibited by L. F. Cabklt^ FM3. 

^ > yy new pattern, for use with water or spirit. 

[Quarterly Journal of the Meteorological Society, VoL YI., p. 39.] — Do, 

7. Sunshine Becorder. 

This Instrument was exhibited in a rather incomplete form, and is now being 
modified in several respects with the object of securing perfect efficiency at a mini- 
mum of cost. It will, therefore, be better to defer any detailed deeenption until 
the Instrument is perfected ; but the general principle may be mentioned, viz. : — 
to fix the Glass Sphere on a Polar Axis and provioe an adjustment for LAtitude 
for the Sun*8 declination. Do. 



8. Casella's Self-recording Bain Gauge- 

[Symons's British Ramfall, 1878, p. 41.]— ilo. 

9. Bourdon's Thermograph. Exhibited by B. Donkjtn, Jnn. 

10. Sunshine Beoorder, 

[Quarterly Journal of the Meteorological Society, VoL VI., p. 83.] 

Exhibited byKJ. Lecky, F.M.S. 

11. Cloud Beflector. (p. 163.) 

The Instrument consists of a circular mirror 1 foot in diameter, inclined at an 
angle of 30°, revolving in a pedestal in the centre of a disc which carries a compass 
card. Attached to the mirror is an arm on which is mounted a graduated brass 
arc. On the latter an eye-piece is moved by a rack and pinion, through which 
the centre of the mirror (on which a cross is scratched) is seen by the observer. 
The movements of the clouds whose images fall on the mirror are conveniently 
watched through the eye piece, and the changes in altitude and azimuth read off 
by the scale and compass card. — Exhibited by the Rev. W. Clement Ley, F.M.S. 

12. Wild's Wind Gauge. 

[Repertorium filr Meteorologie, Vol. IV., pt. 9, p. 6.] 

Exhibited by the Meteorological Office, 

13. H. 0. New Fishery Barometer, with Kew Corrections. Do, 

14. Herman and Pflster's Metallic Maximum and Minimum Thermo- 
meter. 

[Repertorium fiir Meteorologie, Vol. I., pt. 1, p. 7.] — Do, 
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15. LuBOnt'c Atmometer. 

[Beilsge zum Wochenberichte dem Hflnchener Sternwarte. No. 158.] 
ExhUnttd by the Mtleorologieal Office. 

16. Ha^enuuin'a Anemometer, 

[Quarterly Jonrnal of tte Meteorological Society, Vol. V., p. 208.] — Do. 

17. Lowe's Eyg^rometer. 

[QaarterlyJonratlofthe MeteorologicalSociety, Vol, II.,p.468.] — Do. 

1& Set of Suuliine Cuds. Do. 



19. Tlie Sodflty's Album. 

[Quarterly Jonrn&l of the Meteorologiul Society, Vol V., p. 118.] 

Exhibiltd by Q. J. Syhonb, F.R.S., P.M.S. 
SO. Bediet'a Bsrocpraph. 

[Quarterly Jonrnkl of the Meteorological Society, Vol. ll.,p. 412.]— i)o. 
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SL. An nndeoorlbed pattern of Bain Quaga. 

Tbe nuna of tb« mtker of thia gna^ it not known, and it is believed tbit no 
deicription of it hu ever been publiihed, bat its coiutructioii will be euil/ 
underatood from the Mmezed engraviiig. 




(A) ia the bottom of the fiiiiDel from' which the rain water it discIiftrKed latu ■ 
tilting bneket (B) limilu' to that employed in Croaslej's Gange ; on ue aide of 
this bucket ire two pegs (C, C,) which catch the weighted arm (D) and move it 
backwarda and forwarda each time that th« bucket tilts. The arms (E) and (F) 
move with (D), and at their eitremitiea are two cmred wedges, which shde 
tinder pegs on the wheel (O) and ^adually work it round. Each backetfnl 
represents '06 inch, so that it tilts twice for vrery tenth of an inch, and as both 
the wedges have to slide under each peg on the wheel (G), the pega rvpreseiit 
tenths of an inch ; the wheel has 60 pega, and corresponding amoonts *n 
marked on the rim of the wheel, and can be read through an opening in the sids 
of the gauge ; each complete roTolution of the wheel equals 6 inches, and ii 
recorded aa 6 on the small dial (H) at the top ; this dial reads np to 100 inches. 
BthOiUd by G. J. SyMONH, P.R.3., P.M.a 

SS. ]hpo(ui(114Fhotoerap]iBofDama{[eb7tlieWalmflrWluilwinl 
[Symons's Monthly Meteorological Magadne, Vol. IIII. p, 146.] — Do. 

23. Goddard's Cloud Hirror, from the Qreat Exhibition of 1851. 

The mirror ia Isdd on a horizontal support near a window, and fastened so 
that the point marked N may coincide with the S point of the horiaon, — the 
saver^ points will consequenUy be reveraed. The edge of a conspicuoos cloud 
ie brongnt to the centre of the mirror, and the observer keeps perfectly still 
mitil it passes off at the margin, where the true point of the horiaon from wHct 
the clouds are coming can be read off. Do. 

24. Barometer A^jnnot 

Thia instniment was designed to overcome a difficulty which tauy obHrrers 
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experience, more especiftllj when the tight h bad, 
in accorfttelj adjusting the level of the mercnij 
to the ivorj point in the ciHtem of a Fortin baro- 
meter. It consiats, u will be seen by the en- 
caving, of a small microBcope attached to a 
clamp, which fastens to the lower plate, or any 
other convenient part of the barometer ciatem. 
It is arranged to slide backwards and forwards to 
enable the right focus to be obtained ; it will 
tnm sideways, and can he raised or lowered so 
as to srft any ordinary form of Portin barometer ; 
and owing to these numerona adjostments no care 
is necessary in selecting its positions, it being 
immaterial to what part of the cistern it is at- 
tached. When once adjusted and focussed to 
suit the sight of the observer, it of coarse, needs 
no readjustment for subsequent observations. In 
practice it is fonnd to answer its pnrpose ad- 
mirably, making the setting of the mercury rather 
a pleaanre thaa a difficult, uid at times aoubtfnl 
operation. ExhibUtd ty E. White Wallib, F.M.S. 

2S. Copies of Bchwftbe'B Sonapot Drftvings. 

Ethibiled bf G. M. Whippls, P.R.A.8., F.M.S. 



April 21*t, 1880. 

Ordinary Meeting. 

Gboeoe Jambs Byuonb, F.R.3., President, in the Chair. 

Rev. Jambs Oltvek Bevam, M.A., Assoc.Inst.C.E., 72 Beaofort Soad, Edg- 

baston, Birmingham ; 
Fkedebick E. Cobb, Stanley, Falkland Islands ; 
Edward Filliter, M.InatC.E, F.G.S., 16 Eaat Parade, Leeds ; 
Thomab Lawbie Gentles, Derby ; 

William Arthob Harbison, F.S.G.S., York House, Waterloo, Liverpool: 
James Wallace Pboob, AesocInat.C.E., 21 Qneen Anne's Gate, S.W. ; 
FsEDRRiCK Slade, AsBoe.H.Inst.C.E., Bonthbank Road, Eenilworth ; and 
Edwin J. C. Smith, Eltham Green, Kent, 
were balloted for and duly elected Fellows of the Society. 

Theadjonnied Discussion on Mr. Ellis's Paper, "On the Greenwich Son- 
shins Becords, 1876-80," waa resumed and concluded. 

The following Papers were read : — 

" On the Rate at which Barometric Changes traverse the British Isles " By 
Geobob Matthews Whipple, B.Sc., F.R.XS., P.M.a (p. 136.) 

" A New Form of Six's Self-registering Thermometer." Bv Joseph Wabeeh 
Zambu,FJ1.8. (p. 169.) 



RECENT PUBLICATIONS. 

A.VB DUf AXOHIV DEB DbUTSOHEM BeEWABTE. 

g^eben tod der Direktion der Beewarte. 
This is the first annual publication of the Dentscbe Seewarte, and contains a 
AiU description of the organisation in Germany and the observatory at Ham- 
burg. The volume with the appendices eitends to 320 pages. Appendix II. 
coatains the Instructions to the Observers of the Deutsche Seewarte. 
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British Rainfall, 1879. On the Distribution of Bain over the British 
Isles during the year 1879, as observed at about 2,000 Stations in 
Ghreat Britain and Ireland, with articles upon various branches of 
rainfall work. Compiled by G. J. Symons, F.B.S. 8vo. pp. 288. 
1880. 

In addition to the Rainfall and Meteorology of 1879, General Tables of Total 
Rainfall, Monthly Rainfall at 232 stations, and other information, this work 
contains articles on the following subjects : — On the observations of Rainfall 
made at the Roval Observatory, Greenwich, in tiie years 1841 to 1879, by W. C. 
Nash.— Snowfall Measurement, by Col. Ward. — Rotherham erperimental gauges.— 
The International Congresses and the size of rain Rauges.^)n the dimensions of 
rain eaages, and on the position in which they should be placed, by Dr. H. Mohn.--- 
The Bohemian Rainfall Organisation.— Self-recording rain gauges. — ^Decrease of 
rainfall with altitude. 

CiSL XT TeBBE. ReVXTE POPXTLAIBE D^AsTBONOMDS ET DB Mir^BOLOGIB. 

Nob. 6-10. May-July, 1880. 8vo. 

The chief meteorological articles are : — ^Les courants sup^rieurs de Tatmo- 
sphere et leur influence sur les depressions barom6triques, par C. C. d'Espiennes.— 
La terre et ses montagnes, par F. Van Rysselberghe. — Observations atmo- 
' sph6riques sans instruments, par J. Vincent. — Les orages en Belgique, par J. 
Vincent. — La ros^e, par A. Lancaster. — Ph6nomdnes periodiqnee natnrels, par 
A. Meuris et J. Vincent. — Quelques ph6nomdnes interessants observes pendant 
le dernier hiver, par A. Lancaster. — La provision dn temps, par F. Van Ryssel- 
berghe. 

CONTBIBUnONtf TO OUB EnOWLBDGB OF THB MbTEOBOLOOT OF THB AbCTIO 

Regions. Published by the Authority of the Meteorological Council. 
Part n. 4to. 1880. 

The present Part contains the results of the discussion of a number of logs 
of vessels either frozen up in winter quarters or drifting with the ice, and there- 
fore refers mainly to the winter season. The observations discussed were made 
at the Gulf of Boothia, Hudson's Strait, Griffith Island, Assistance Bay, 
Northumberland Sound, Wellington Channel, Baffin's Bay, and Port Kennedy. 

Indian Meteobolooical Memoibs : being occasional discussions and compi- 
lations of meteorological data relating to India and the neighbonriDg 
countries. Published under the direction of Henry F. Blanford, 
Meteorological Reporter to the Government of India. Vol. I. Part lY. 
4to. 1880. 

Contains : — The Winds of Eurrachee, by Frederick Chambers. This is a 
discussion of the records of a Robinson-Beckley anemometer for the three 
years, 1873-75. 

Jahrbuch dee k5n. UNO. Centbal-Anstalt fueb Meteobolooie ttnd 
Ebdmaqnbtismub. Unter mitwirkung der Observatoren Ignatz Kur- 
lander und Dr. Ludwig Gruber. Herausgegeben von Dr. Guido 
Schenzl. 4to. 1879. 

In addition to other matter, this gives the monthly and annual means of the 
meteorological observations at 86 stations ; and the results of the phenological 
observations at 19 stations. 

JOUBNAL OF THE BaTH AMD WeST OF EnOLAND SOCIETY AND SoUTHEBN 

Counties Assooiation. Vol. XI. Third Series. 8vo. 1880. 

Contdns :— The Climate of the South of England in the Agricultural Tear 
1878-9, imd its effects on the Crops, by N. WhiUey. The Author remarks that 
what re^ly crushed the wheat crop was the low temperature and rain during the 
blossoming time, and the prolongation of the harvest into the cold and frosty 
autumnal nights, withering the stalk and destroying the vitality of the plant. 
The late harvest was occasioned, not only by the low temperature of the air, but, 
also, by the want of heat in the soil ; his observations show that the soil in July 
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was 6° below its mean temperature for that month, and 9° below that of a warm 
summer. The sea water, also, of the English Channel in this month was 5° below 
the average. The barley crop suffered less than the wheat, but in general it 
presented a thin, withered aspect : and only in low and sheltered land did it reach 
to an average crop. The oat plant bravely stood against the cold and wet, and 
may be considered an average, and in some parts an abundant crop. 

Mkhoibs of ths Soienob Dbpabtkent, Uniyebsitt of T0KIO9 Japan. 
Vol. m. Parti. 4to. 1880. 

Report on the Meteorolo^r of Tokio for the year 2539 (1879), by Prof. T. C. 
Jtf enaenhalL The observations were taken 3 times a day, viz. at 7 a.m., 2 p.m., 
and 10 p.m. ; these readings are printed in extenso for each day of the year, and 
are also graphically represented by curves. 

MSTBOBOLOOIOAL OBBEBVAnONS AT STATIONS OF THE SeOOND ObDBB FOB THE 

Tbab 1878. Pablished by direction of the Meteorological Council. 

4to. pp. 177. 1880. 

This contuns the daily observations at 9 am. and 9 p.m. in extenso from 
25 stations, and the monthly and annual summaries from 33 stations, in different 
parts of the United Kingdom. 

Pboobedinos of the Bath Natubal Histobt and Antiquabian Field Club. 
Vol. IV. Partm. 8yo. 1880. 

Contidns :— The Winter of 1878-9 in Bath, and Seasons following, by the 
Rev. Leonard Blomefield. 

Pbogbbdinos of the Botal Sogiett. Vol. XXX. Nos. 208-205. 8vo. 

Contains :— On the Height of the Aurora Borealis, by. Dr. W. De La Rue, 
F.R.S., and Dr. H. W. Mflller, F.R.S.-On the Constants of the Cup Anemometer, 
by the Rev. T. R. Robinson, D.D., F.R.S. 

Beoenwaabnehinoen in NEDBBLANDsoH-lNDift. Eersto Jaargang 1879 door 
Dr. P. A. Bergsma, Directoor van het Observatoriam te Batavia. 8vo. 
pp. 257 1880. 

This is Dr. Bergsma^s first annual report of the Rainfall in the East Indian 
Archipelago, and contains the daily rainiall at more than 120 stations for the year 
1879. 

Bbpobt of the Thibd Conqbess of the Sanitabt Institute of Gbeat 
Bbttain, held at Croydon, October, 1879 ; also the Calendar and Bye- 
Laws, being Volume I. of the Transactions. Editors : — ^H. C. Bubdett 
and F. de Chauhont, M.D., F.R.S. 8vo. 1880. 

The Meteorolo^cal Papers read at the Congress were : — Address of the 
President of Section III. on Meteorology, Geology, and Geography, by G. J. 
Symons, F.R.S.— Rain collected from roofs considered as a JDomestic Water 
Supply, by H. S. Wallis. — On some of the apparent influences of the Weather 
upon the prevalence or otherwise of certain classes of Disease, by G. Corden. — 
lUeven months of Cold Weather (Nov. 1878— Sept. 1879), by E. Mawley.— 
Conditions of the Water Supply of Croydon in relation to its Rainfall and 
Geology, with suggestions for its sanitary and profitable Improvement, by 
W. F. Stanley. 

Bbpobt on the Ibbawaddt RrrEB. By B. Gobdon, M.InstCE., Executive 
Engineer, Henzada Division. Foolscap folio. 8 vols. 1879 and 
1880. 

This Report consists of fourparts, which are devoted to the following sub- 
jects : — ^I. Hydrography ; II. Hydrology ; III. Hydraulics of the Irrawaddy ; 
and IV. The Hyctaulic Works connected with the Nawoon River. In Part II. 
Mr. Gk>rdon treats of the summer monsoon and the Irrawaddy Floods ; and in 
the Appendix gives rainfall tables for stations in Burma, and also the weekly 
results of Meteorological observations made at 13 stations in the province of 
British Burma during 1875 and 1876. 
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Results op Bain and Riteb Obsebyations made in New Sonth Wales 
daring 1879. By H. C. Bussell, B.A., F.B^.S.y Govenunent 
Astronomer for New South Wales. 8vo. 1880. 

This gives the monthly and annual amounts of rainfall and the nnmher of 
rainy days at 153 stations in the colony ; also the monthly heights of the 
Western Rivers ahove the mean summer level. To these tahles are appended a 
map, showing the relative amounts of rain and the positions of the stations ; and 
a diagram, showing the daily state of the Rivers £rom March, when the observa- 
tions were commenced, to the end of the year. 

The Fobtt-Sbventh Annual Befobt of the Botal Cobnwall Polt- 

TEOHNIO SodETT. 8vO, 1880. 

Contains :— Meteorology of West Cornwall and Scilly 1870 to 1879, and 
Observations of Sea Temperature off FiJmouth 1875 to 1879, by Wilson L.Fox. 

ZiETTSCHBIFT DEB OESTEBBEIOHISOHEN GSSELLSCHAFT FUEB MXTEOBOLOOIB. 

Bedigirt von Dr. J. Hann. May-Jnly, 1880. 8vo. 

Contains : — Ueber eine Compensation in den Variationen des mittleren Luft- 
druckes wahrend eines Sonnenflecken-Cyclus zwischen Indien und Russland, von 
H. F. Blanford. — Bemerkungen zur vorstehenden Abhandlung des Herm 
Blanford, von Dr. J. Hann. — Ermittlnng einer empiriscben Barometerformel, 
von Prof. Dr. Jordan. — Zur Bestimmung des atmospharischen Wasserdampfes, 
von Fr. Rtidorffl — Das Patent-Hygrometer von Klinkerfues, von Prof. Dr. 
Mtittrich. — ^Der Einfluss des Polareises anf die Bahnen der Depressionen in 
Europa, von G. F. von Friesenhof. — Meteorologische Beobachtungen in Gorz im 
Jahre 1879 in Vergleichung mit jenen der zenn Jahre 1870-79, von K. F. Ton 
Czoemig. — Die jam'liche Periode des Regenfalles in Oesterreich-Ungam, von 
Dr. J. Hann. — Ueber gewisse extreme Erscheinungen aus der geographischen 
Verbreitung der Pflanzen, von F. Krasan. 

Zbitsohbift DES kOnioligh pbeussisohen statistischen Bubeau's, Jahrgang 
1880. 4to. 

Contains : — ^Die Organisation des meteorologischen Dienstes in den Hanpt* 
staaten Europa's, von Dr. G. Hellmann. Zweiter Theil. In this second part, 
Dr. Hellmann gives an account of the various meteorological organisations, &c., 
in Russia, Finland, Sweden, Austria, Hungary, Italy, Spain, and Pertngal. 
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Annual ^riBti6'A-'ii;>the Baromctiic Weight (W) of the AiP^umn between Daijiling &Ccalpni. 
\hrtical height-6^26ft. 
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Variations in the Barometric Weight of the Lower Atmospheric Strata in 
India. By Prof. E. Douolas Abghibald, M.A., F.M.S. (Plato Xn.) 

[Bead May 19th, 1880.] 

It was maintained by the late Mr. J. Allan Bronn^ F.R.S*, in seyeral articles 
which appeared in ' Nature * shortly before his decease, that while air must 
nnqnestionably expand and contract according as its temperature rises and falls, 
variation in density so produced in no way adequately accounts for the annual 
variation of monthly mean baaometric pressure at the surface of the earth. 

From these articles it would appear that the two most prominent objections 
raised by Ml*. Broun against the supposed connection between temperature 
and barometric pressure, as far as India is concerned, are (1) that their critical 
epochs do not in general exactly coincide ; the epoch of maximum pressure on 
tiie plains usually occurring throughout India in December, while that of 
TOiTii-mnm tempeiUture generally falls in January, and also the minimum pres- 
sure occurring mostly in the month of July, while the maximum temperature is 
more often reached in either May or June ; (2) that the ranges of the oscilla- 
tions of monthly mean pressure and temperature bear no determinate relation 
to each other, either as regards locality or time. With respect to the former 
objection, I showed in ' Nature ' (Vol. XX. p. 54) that if we examined the 
monthly mean barometric weights of the air-columns between several pairs of 
stations on the plains and at elevations of 6,000 feet and upwards on the hills 
in India, their maxima invariably occurred in January, their common epoch of 
ininininm temperature. The anomaly in the total pressure on the plains was 
evidently due to some contrary variation in the atmosphere above the upper 
stations, probably introduced, as was first suggested by Mr. H. F. Blanford, 
F.R.S., by the setting in at their level and above, of the warm moist anti- 
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monsoon npper-cnrrent. A similar coincidence is also generally observable 
in the opposite epochs for the barometric weight and temperature of these 
lower strata. 

If then it can be shown, as I propose to do in the present paper, that the 
oscillations in the barometric weight of snch lower strata, are even closer 
related to those of temperature, than we should be justified in concluding from 
the coincidences above referred to alone, and also that such oscillations form 
a large proportion of the total annual variation of monthly mean barometric 
pressure on the plains, the first objection put forward by Mr. Broun must 
evidently be regarded as invalid, so far, at all events, as India is concerned. 

For the present I shall defer any definite reply to the second objection, as 
it would take me somewhat beyond the limits of the subject I propose to deal 
with more particularly in the present paper, viz. the monthly variations in 
the barometric weight of an air-column representing a stratum of the atmos- 
phere equal to about one-fifth of the whole (by weight), and their relations 
to the calculated variations separately introduced by (1) top-pressure, (2) 
temperature, and (8) humidity. 

For this purpose I have subjected the atmospheric column between Goal- 
pdra, in Assam, and Darjiling, on an adjacent spur of the Himalayas, to a 
physical analysis somewhat similar to that given by Mr. Blanford in his 
valuable monograph on " the Winds of Northern India,** published in the 
Phil. Trans., 1874. 

The only advantages claimed for the present analysis over that given in 
the above work are (1), that the means of the elements employed are calculated 
from a longer series of observations,* and (2), that the variations in the baro- 
metric weight (Mr. Blanford employs the actual density, which is simply 
proportional to the barometric weight) of the air-colunm, calculated from the 
observed variations in its temperature and hmaidity, are given for successive 
months throughout the year, instead of merely for those of January and 
July. 

In his paper, Mr. Blanford first of all finds the monthly mean barometric 
weight of the oblique air-column between these two stations, by taking the 
differences between the monthly mean barometric pressures at their respective 
levels, and then calculating from the results thus given, thb corresponding 
monthly mean densities of the air-column. 

A comparison of the actual densities thus obtained, is adapted well enough 
to an examination of the extreme range of variation, but scarcely answers 

* The means o! the two principal elements employed in the analysis by (1) Kr. 
Blanford, and (2) myself are for the following periods respeotively : — 

Goalp4ra. Barjfling. 

(1) Years (2) (1) Years (2) 

Barometric Pressnre ...••• 5 8 

Temperature ...••.•••••• 3 8 

The means of all the elements employed in the present paper are taken from * The 
Indian Meteorologist's Vade Mecum/ by H. F. Blanford, Calcutta, 1877, VoL ll. 
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where, as in the present case, the more minute variations from month to 
month are intended to he shown. I have therefore omitted the calculation of 
the actual monthly mean densities of the air-column, and have used instead 
their proportional equivalents, the harometric weights, the variations of 
which from month t6 month are numerically indicated on a more appreciable 
scale. 

In the accompanying Table, Aw represents the variation from month to 
month of w* the observed monthly mean barometric weight of the air-column 
between Goalpdra and Darjfling. At and Ae represent corresponding varia- 
tions in t and «, the monthly mean temperatures and vapour tensions of the 
air-column respectively, as derived from the mean of the observations at the 2 
stations. 

tTy t, and e, are given by the formulse — 

tr = B — b 



2 



2 

where B, 6, t„ t^, «i, «,, are the observed monthly mean barometric pressures, 
temperatures and vapour tensions at Goalp^a and Darjiling respectively. 

Column (1) gives Atr, as computed from the observed barometric pressures 
at the upper and lower stations. 

Column (2) gives that part of Air which is solely due to the change of 
barometric pressure at DarjHing. 

The values in this column are obtained by the formula — 

AtTft = wu — tr^ = Wft h — b ... (a) 

6 

where b, 6^, are successive monthly mean barometric pressures at Darjiling, 
and f^ iTb ) ^0 observed barometric weight corresponding to b and the com- 
puted barometric weight corresponding to bi of the air-column respectively. 

Colunm (8) gives the values in (1) after they have been corrected by those 
in (2). The figures in this colunm ought thus to represent the variations 
from month to month in the barometric weight of the air-column, freed from 
all variations induced by changes in the pressure of the superincumbent 
strata. 

Column (4) gives A^ the monthly increment of the mean temperature of 
the air-colmnn, as computed from the monthly mean temperatures observed 
at the two stations. 

Column (5) gives that part of Aw due to A<, or change of temperature 
alone, obtained by the following formula — 

• Since to is in every case the mean value for the month, it corresponds to the 
middle of the month. The period of yariation is thus from the middle of one month 
to the middle of the next. 
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Aif< = tt^i + Al — ^« = ^^< 461-2 + t + At • • ^ 

Where t^ t + At, are successive monthly mean temperatures of the air- 
column, and w^t w^ . ^, the observed barometric weight corresponding to 

t, and the computed barometric weight corresponding to t + At. 

Column (6) gives the differences between the values for Aio, so computed, 
and those for Atr, derived from the observed pressures, and corrected for 
top-pressure in column (8). 

These differences, which are mostly small, ought theoretically to be due to 
variations in the amount of vapour present in the air-column. 

To test this fact, I have given in column (8) the variations from month to 
month in the barometric weight of the air-column, introduced solely by changes 
in the amount of aqueous vapour present, as deduced from the figures repre- 
senting its mean vapour tension e. 

In column (7) are given the values of A«, the monthly increment of the 
mean vapour tension of the air-column. 

The values in column (8) are obtained by the formula — 



•l-<'+->i«^¥^! 



' «+ ^ « « B + 6 — }e 

in which B, 6, represent the barometric pressures at Goalpira and DaijAing 
respectively corresponding to e and tr,, the observed vapour tension and 
barometric weight of the air-column between, the pressures and temperatures 
being assumed constant during the intervals from month to month. 

In column (9) are given the differences between the values in columns (6) 
and (8), indicating therefore the residual differences between the observed 
values of Aw, and the sum of those computed on the assumption of the 
independent variations in turn of the three elements which are known to be 
capable of altering the barometric weight of the air-column, viz. (1) top- 
pressure, (2) temperature, (8) humidity. 



* This formula is adapted to' the present ease from the foUowing one, given by 
Mr. Blanford in hi« paper before referred to, p. 610 — 

B 4. B - * n ^ + '00208 6 (T — 8 2) 
^ -- D ' "^ » ^ 1 + 002086 {t — 82) 

B. -f B, -Tb 

where Bi B, are the initial pressures at the lower and higher stations respectively, 
T, t, E, e, the initial and final mean temperatures and yapoor tensions reepeetirely, 
and D d,^ the initial observed and final computed densities respectively. I have here 
used 460 instead of 461*2 as being a more convenient number to work with, the effect 
of such change upon the calculation being quite insignificant. 
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The loiter E, affixed to the yalues in this column, is employed to denote 
when the figures represent an excess of the observed over the sum of the 
computed values for Aw, The letter D, similarly placed, denotes a corres- 
ponding defect. 

Finally in colmnn (10) are given the sum of the computed values in 
colmnns (2), (5) and (8), for the purpose of direct comparison with (1). 

The first prominent feature exhibited in the foregoing Table, and which I 
have found equally displayed in similar analyses I have made of 9 other 
air-columns in different parts of India, is the close inverse correspondence 
that exists between the variations in the monthly mean barometric weight and 
temperature of the air-column. 

It is, moreover, evident that the figures in column (5), computed from the 
observed differences from month to month in the mean temperature of the 
air-column, represent by far the largest portion of the observed differences 
in its barometric weight. 

Furthermore, it is plain that the effect of temperature on the variation in 
the barometric weight or density of the air-column is not merely felt in the 
aggregate between January and July (the case considered by Mr. Blanford), 
or between any t^o other epochs separated by a considerable interval, bat 
that the variations introduced by the expansion and contraction of the air, 
under the influence of varying monthly mean temperature, apart from those 
introduced by changes in the proportion of its vapour constituent, bear an 
approximately constant ratio to the observed variations from month to month 
when the latter are corrected for change of top-pressure as in column (8). 

The epochs of maximum variation, both negative and positive, occur in 
each from February to March and from October to November respectively ; 
and though there is a slight anomaly between July and August, they both 
evidently reach their minimum variation about this time. 

The only other factors we know anything about, or can physically estimate 
the statical influence of, viz. change of top-pressure and humidity, evidently 
play only a very subordinate part in producing the resultant variation ; the 
variations due to each of these elements bearing a mean ratio throughout the 
year to that due to temperature (when they are supposed constant) of 
about 1 : 8. 

It is plain, then, that if the air-column between Daijfling and Goalpdra, as 
well as the others I have incidentally alluded to, fairly represent the condition 
of the stratum of air of the same vertical thickness over a large part of India, 
and the assumptions made as to the distribution of temperature and pressure 
in an oblique air-column (one of 100 miles in horizontal length in the present 
case) are tolerably correct;* by far the most important part of the variations 
from month to month in the barometric weight, or in other words, the density, 
of this stratum, are due to temperature alone. 

This conclusion is identical with that derived by Mr. Blanford from a com- 

* Mr. Blfinford has shown that the errors arising from the assumptions are probably 
vory small. 
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parison of the computed with the observed variations in the density of the 
same air-colmnn, between January and July only. 

I give a similar comparison of the variations between these months formed 
by taking the sums of the observed and of the computed values for Ato in 
the Table. The final difference between the former and the latter amounts to 
-010 in., a result which substantially agrees with that obtained by Mr. 
Blanford. 

A comparison of the annual range of variation in the barometric weight of 
the air-<;olumn between Goalpdra and Darjlling, as well as of that between 
Boorkee and Simla, led the same writer to the conclusion that since the figures 
representing these ranges bear a proportion to those representing the annual 
ranges of barometric pressure at the lower stations, amounting to one -half in 
the case of the former, and two -thirds in that of the latter, they represented 
an equivalent proportion of the total annual variation of the barometric 
pressures at the latter stations. 

It cannot, however, be maintained that they do so accurately, since the 
critical epochs are not the same for the barometric weight of the strata, and 
the pressures at their bases. 

For, as I have already briefly stated, it was shown in * Nature ' (Vol. XX. 
No. 490), that while the barometric pressure at the base-station in the case 
of the air-columns between 5 pairs of stations in the plains, and on neigh- 
bouring elevations, in India, as usual reached its maximum in December, the 
barometric weight of the corresponding air-column invariably culminated in 
January, its epoch of minimum temperature, as well as usually that of the 
base-station. 

A somewhat similar discrepancy is noticeable at the opposite epochs ; the 
minimum monthly mean barometric weight of the air- column, generally coin- 
ciding more closely with its maximum monthly mean temperature, as given 
by the mean of the temperatures at the summit and base, than with the 
minimum pressure at the base, which often occurs a month or more later than 
the maximum temperature recorded at the base station. 

The following S3mopsis of the critical epochs of pressure, temperature and 
barometric weight for a few stations, and the air- columns between them, will 
illustrate better than words, perhaps, the remarkable contrasts and harmonies 
they present. (See Table IE.) 

The barometric pressure at the level of the hill stations, moreover, unlike 
that on the plains, is affected with a double oscillation, having maxima usually 
both in November (the principal one) and March, and minima in January and 
June or July. 

The oscillation of barometric pressure on the plains is thus made up of 
two oscillations, differing from each other both in character and phase ; one 
taking place in the stratum of air of 7,000 feet or more in thickness imme- 
diately superjacent ; the other in the remainder of the atmosphere above that 
level. Strictly speaking, therefore, the proportion in which the variation in the 
barometric weight of the lower stratum enters into the total barometric 
pressure on the plains, would be found by comparing the range of the former 
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Tempenttnra. 


Barometrio 
Weight. 




Um. 


Min. 


Mia. 


M»i. 


Max. 


Min. 


Uin. 
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Goalpini ....) 
Dttcjmog .... J 
Lncknow .... 1 

Roorkee . . . . ) 
Choki&te .....I 

Leh \ 

Cattuk \ 

Faohm&rhi .. f 

WaUingtoD ..I 


Deo. 
Nov. 
Dec. 
Nov. 
Dim. 
Not. 
Deo. 
Deo.r 
Deo. 
Deo. 
Dee. 
Deo. 
Jul. 
J>n. 


July 
July 
Jane 
Jnly 
Joae 
July 
July 
July 
July 
July 
Jane 
July 

Ju"/ 


Jul. 
Ju>. 
Jan. 
Jtm. 

JftD. 

Jan. 
Jan. 
Jan. 
Deo. 
Deo. 
Jan. 
Deo. 
Jan. 
Dbb. 


Aog. 1 
July 1 
May 1 
Jane ) 
June 1 
June ] 
Jtrne \ 
July J 
May I 
May J 
jDa« 1 
April 1 

Apnl ] 


Jan. 
Jul 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


Joly 
Jane 
Jmw 
June 
May 
May 
May 


Jan. 
Jan. 
Jan. 
Jan. 
Dm. 
Deo. 
Jan. 


Anj. 
Jim. 
Mv 



■ — ' "— *iUi ths SnS below. 



t Fivm nuam ffiTea in "Tim Moteorology of tlte Bombay FnoidaiBj," bj Ch 

with the aom of the ningo of the latter, and that of the barometxio pressors 
at 0x6 top-atatioQ. 

The following Table gives the aunnal ranges of the barometrio pressores at 
some of the principal bill-statiouB and their corresponding subjacent plain- 
stations, together with those of the barometric weights of the iatervening 
air-columns : — 

TABLE m. 



Ststinn on the 
Plains. 


1* 


r 


Station on tbo 

Eille, 


It 


h 

f 


II 


f 


111 


Ooalpfira 

Cuttftok 

Bareilly 

Eoorkea 

Mudraa '.'.'.'.'.'.'.'. 


ft. 

i 

73' 


Id. 

■476 
■561 
■534 
■611 


Danfling 

Paohmirhi .... 

B«nikhet 

OhakrSta 


ft. 

6.9" 
3.504 
6,069 
7,oS' 

■liS. 




10; 
395 
145 
167 


tt. 

6,526 

3.4U 

S.S"' 

6.16s 
10,806 
6,17a 


In. 

0-304, 

•'11 


In. 

0-509 

549 

■^»! 


WoUinglon .... 



It appears &om the preceding table, that thronghont India about |th8 of 
the entire variation of barometric prossure on the plains, is due to an altera- 
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lion of the density of the stratum which lies hetween 500 and 7,000 feet, 
and apparently as much as fths to that hetween 700 and 11,500 feet. 

Mr. Blanford, in < The Winds of Northern India' (p. 609), from an 
examination of the 8 air-columns hetween 

Goalpdra and ShiUong, vertical thickness 4,406 feet, 
„ DarjOing „ 6,556* „ 

Boorkee and Simla „ 7,184 „ 

and comparing the ranges of the barometric weights of these strata directly 
with those of the barometric pressure at their bases, concluded '* that of the 
whole annual oscillation of the atmospheric pressure over the Gang^tic 
plain .... nearly one half is due to an alteration of the density of that 
stratum of the atmosphere which lies between 400 and 5,000 feet, more than 
two-thirds to that of the stratum between 400 and 7,000 feet (Goalpara and 
Darjiling), and nearly two-thirds to that between 800 and 7,000 feet in the 
north-western provinces (Roorkee and Simla)," proportions rather greater 
than those given by my method of comparison. It follows, however, that in 
either case it may be safely concluded that the variations in the density of 
the stratum of air between the plains and the more lofty hill-stations of 
Indiay from month to month, compose tlie major part of the nearly similar 
variations in barometric pressure on tlie plains, and that these variations are 
mainly due to those of temperature,^ 

Whether secular variations in the barometric pressure on the plains can 
be ascribed in like manner, chiefly to corresponding secular variations in the 
density of the stratum below the level of the hill- stations, is another question 
altogether, though it can evidently only be properly studied with due 
reference to the foregoing conclusion. 

From an interesting article by Mr. Blanford, in a recent number of 
* Nature ' (March 18), on '' the Barometric See-saw between Bussia and 
India in the sun-spot cycle," it would appear that the excessive pressure 
generally observable on the plains in years of minimum sun-spot, was in 
one case actually traced to be, and is with some probability always mainly 
due to a more than ordinary pressure of the atmospheric strata above 7,000 
feet. Such a fact appears mysteriously opposed to the evidence hitherto 
adduced respecting the main source of the annual variation of pressure, but 
tiie latter places it at once within our power to explain part of the mystery, 
viz. why the excess should be more marked at the hills than on the 
plains. For in such years the temperature of the lower stratum in India is 
above the average,]: and, therefore, its density should be less than usual. 
The excess of pressure at the higher station would thus be counteracted to 
some extent at the lower by the comparatively diminished density of the air 
between. 

• The altitude of the Observing Station at DarjfUng was there taken to be 6,941 ft., 
instead of, as it is now given in the * Yade Meoam * 6,912 ft. 

t Mr. Blanford arrives at a somewhat similar oonclosion from his analysis. 

X Vide «« Variations of the BainfaU in Northern India," by S. A. Hill, * Indian Me- 
teorqlogical Memoirs,* No. YII., p. 193. 
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The problem in this case is evidently reduced to finding oat what causes 
an excess of pressure at the upper stations in such years.* 

Reverting for a moment to the Table, it will be seen that the increase in 
the pressure at Darjding is confined to the period between July and 
November, in other words, the rainy season, and that this increase of pres- 
sure sets in before any marked decrement of temperature is recorded at the 
upper station, or even, in the case of Darjiling and Goalpara, before the tern* 
perature of the stratum below has ceased rising. 

This anomaly with respect to temperature, would probably disappear to a 
great extent, if we could estimate the influence of the copious condensation of 
vapour, which takes place during the first part of this period at the level of 
the hill-station, in reducing its temperature decrement. 

The rapid decline of pressure at the higher stations from November to 
January is ascribed by Mr. Blanford to the setting in at their level of the 
warm, moist anti-monsoon vapour current ; while the subsequent rise of 
pressure in March or April, which is not so noticeable in the case of 
Darjiling as in most of the other hill-stations, is provisionally attributed to 
the great expansion of the lower atmosphere in these months, by which a 
larger portion than usual is temporarily lifted above their level. 

There appear to be so far, no serious objections to either of these explana- 
tions, but for their final acceptance, as well as the solution of the entire 
problem of the annual variation of barometric pressure, we most plainly 
await the result of investigations into the conditions of the atmosphere at 
greater heights than have hitherto been rendered available. 

Prof. Hill, of Allahabad, thinks the whole question of the double oscilla- 
tion of pressure at the higher levels may be accounted for, without bringing 
in any hypothetical saturated anti-monsoon current, and considers the entire 
phenomenon to be due to the difference in the facility with which th^ 
expanded air flows out from above, and the contracted air from below, 
a given vertical air-column at different times of the year, as compared with 
that with which it enters the other ends respectively ; a relative excess of 
outflow at the upper end causing the minimum in June, and at the lower 
end that in January, the opposite epochs being produced in like manner by 
corresponding relative defects of outflow at either end. 

It is plain that something like this must take place, as were the expanded 
air to remain where it is, the total pressure at the surface of the earth would 
remain sensibly constant throughout the year, while at elevated stations it 
would be highest in Midsummer. The action, however, probably differs in 
character at different seasons of the year, partaking more of the nature of 
simple expansion in the dry hot months, upward convection currents during 
the rains, and downward convection currents during the cold weather. 

* A part of the ezoess might be dae to the greater mass of air thrown above the 
higher station in hot years, as suggested by Dr. Hann (Zeitsohrift fur Meteorologie 
Band XY. Mai Heft) ; but, as Mr. Blanford shows in the same publication (Oct. Heft) 
this would only be the case as long as there was no outflow aboye to regions where the 
air was not similarly uplifted. 
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Passing on to oolnmn (8), it is evident that while humidity accounts for 
but a small part of the entire variation, we cannot by any means afford to 
entirely disregard it. In the interval from April to May, and again from 
September to October, it accounts for nearly one-fourth of the whole variation. 
In the cold-weather months, on the other hand, its influence is scarcely per- 
ceptible. 

A comparison of the figures in this column with those in (5) shows that 
the variation from March to April due to humidity alone, bears to that due 
to temperature when the pressure is considered constant, almost precisely the 
ratio the two should bear to one another in a freely expanding atmosphere, 
if they were both due to equal amounts of heat received. This ratio is exactly 
1:6. 44.* 

At this time, and probably again in October, the condition of the lower 
atmospheric strata is thus more probably the result of local actions set up by 
the direct solar rays than at any other time of the year. 

The effect of the variations in the monthly mean baric gradient between 
places on the same level in India in vitiating the assumption that the 
barometric weight of an oblique air-column, such as that which has been 
discussed, equivalently represe^its. the barometric weight of a vertical air- 
column of the same altitude, comes under the category of those errors of 
assumption which were found by Mr. Blanford to be relatively insignificant. 
The aggregate error between January and July does not amount, on Mr. 
Blanford's showing, to more than '006 in. in the observed value of tr. 
Application of the necessary correction, would slightly reduce the excess of 
the observed over the calculated variations of w, 

1 cannot conclude this Paper without drawing attention to a letter from 
Prof. Hill to 'Nature,! Vol. .XXI., p. 618, on "the Annual Variation of 
the Barometer in India,** in which, by the jemployment of different data and 
methods to those used in the present Paper, he substantially supports the views 
here advocated, regarding the predominating influence of temperature on the 
lower atmospheric strata,- in effecting the main portion of the annual variation 
of monthly mean pressure. 

I am of course well aware that in this brief analysis of an Indian air- 
column, the statical side of the question has alone been considered, but it is 
obvious that if by such a treatment of the problem, 90 large a proportion of 
the observed variation itf accounted for, dynamics must necessarily enter 
but sparingly into the result. 



Postscript. 



While engaged in correcting the proof-sheets of the preceding paper, I 
have received a letter from Prof. Hill, which explains more clearly than does 
his letter to ' Nature,* already referred to, his idea of the causes which pro- 
duce the double annual oscillation of barometric pressure at the level of the 

• Vide Blanford'B * Yade Mecum/ pp. 18*19, and 21. 
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hill-stations in India. The anti-monsoon npper-cnrrent he considers to be, 
not the came^ but the effect of the winter depression in the higher strata; 
the entire variation of pressure at the level of the hill-stations being a 
di£ferential one, dne to variations in the supply of air to or from below, in 
conjunction with corresponding variations in the efflux and influx of air 
above. 

As the rate at ^hich the air is lifted or flows up from below, varies directly 
with the rate at which the temperature rises, and vice vend^ it is pretty 
clear, even without the employment of mathematical methods, that the 
pressure will reach a maximum when the temperature of the air in the lower 
strata is rising or falling most rapidly, and a minimum when the variation 
of temperature is least, i,e, at the hottest and coldest times of the year. 
The mathematics of the action are thus given by Prof. Hill: — 
'* We may suppose the rate at which the air flows away from above Leh to 
be nearly proportional to the excess of pressure at that point above a certain 
standard or zero value. The rate of variation of pressure from this cause 
will be — 

- ^ = * A/.: (1) 

-^ dt which we need not attempt 

to determine. 

The rate of increase of pressure by the ascent of air from below will be 
proportional to the rate of rise of temperature or — 



dp do 



dt -^ "" ~^ . . . . 



(2) 



Combining these two partial equations, we get — 
dp do 



dt "^ di 



— * Ap ... (8) 



In the case of a cooling and sinking atmosphere with inflowing cnrrentB, 
this will become— 

dp , de 

f = * Al, - « -^ . . . (4) 

For the maxima and minima we have in either case— 
A a do 

^^ = T -dt (^) 

do 
therefore Ap is a maximum, when — has its maximum value, that is, when 

when the temperature is rising or falling most rapidly," etc. 

Prof. Hill admits that the assumption involved in equation (1) is doubtless 
not strictly true. It nevertheless agrees fairly well with the results of 
observation. 
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For example, from the following data : — 

Jan. Feb. Mar. April. May. Jnne. Jnly. Aug. Sept. Oct. Not. Deo. 

snre at Leh in) In. In. In. In. In. In. In. In. In. In. In. In. 
ches ••••.•<•••) 19*604 '578 *640 '649 *668 '650 *6i6 '640 '6^1 722 742 701 

a Temperature in j 

grees Fahr. atf 00 oaooooooo 

x>rkee, Chakr&ta I 38'6 42*3 50-4 60*4 66-4 707 70-0 6J'9 65*2 57-3 47*3 42-5 
id Leh ; 

he deduces the following approximate dates for the critical epochs of 
Temperature and Pressure : — 

Pressure. 
Temperature Min.... January 16th Minimum Winter February 8th. 

"" xlm'Stt^S' "'} ^P'"^^"' Spring Maximum May 16th. 

Temperature Max. ... June 26th Summer Minimum July 2drd. 

^ Tem^^ratuJ?^ .?fl ^^^^^ 26th Autumn Maximum Nov. 10th. 

What, according to the preceding theory, should be the effect, follows the 
cause at a nearly constant interval, the intervals being 28, 20, 27 and 16 
days respectively. 

Prof. HiU's results for the upper atmospheric strata form a necessary com- 
plement, and therefore a fit supplement to what I have shown to obtain 
for the lower strata, especially as regards the predominating influence of 
temperature in causing barometric variations of annual period.} 

The entire annual variation of monthly mean pressure has thus been 
analysed into two components : one, a variation of density, mainly due to 
temperature in the lower strata ; the other, a variation of flow alternately in 
the upper and lower strata, of whose exact amount and character we are still 
ignorant. 

Though the conclusions so far, apply strictly only to India, it is only 
reasonable to suppose that, in a modified form, they apply universaUy, and 
may thus be found useful in educing the causes which contribute to produce 
the more irregular variations of monthly mean pressure in other parts of the 
worid.— Oc<o6er 1880. 



DISCUSSION. 

Mr. Laughton had no intention of attempting to discass the paper off-hand : 
it was one that required calm and deliberate study. Without venturing an opinion 
on the deductions put forward, he would only say that according to the tabulated 
observations, thev appeared to have & prima facie case in their favour. He wished, 
however, to ask in what sense Professor Archibald used the term '' barometric 
weight," — ^was it to be understood as veiling a certain ** statical *' theory ?' Was 
it identical with, or different from ** barometric pressure " ? In some sentences 
both terms were used ; and the distinction between them — if any was meant — 
was not quite clear. 

Mr. C. Harding said that the Meteorological Office had worked the monthly 
pressures and temperatures from sea observations for the Atlantic Equatorial 
District, and it seemed to him that the results did not show much relation existing 
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between pressure and temperature, but the annual conges of temperature and 
vapour tension might be said to exactly coincide. He thought it advisable to 
consider the effect of the direction of the wind on the results arrived at in the 
present paper, since the stations were a considerable distance apart. 

Prof. Archibald, in replv, said that he had used the term " barometric weight" 
in the same sense as Mr. Blanford had employed it in his ** V<tde MeeuMy^ as 
proportionately representing the mean density of a definite atmospheric stratum. 



Meteorology of Mozuferpore, Tirhoot, for the year 1879. By.CHABijES N. 
Pbabson, F.M.S. 

[Bead May 19th, 1880.] 

The year 1879 was in many respects an extraordinary one. It was especially 
remarkable for the drought that, with the exception of a few light showers in 
February and May, prevailed till June 17th. It was further marked by 
unusually heavy and persistent rains, giving a total of 65 inches between 
June 17th and October 16th. 

The month of January was dry throughout, and remarkable for the 
absence of the rains, which usually fall in that month. Strong W winds 
prevailed in the latter half of the month, especially on the Slst, when it 
blew with the force of a dust-storm ; white frost occurred in the nights 
from the 2drd to the 26th. February was more seasonable, with showers on 
the 10th and 15th, which prevented the rubbi crops from being a failure. 

March and April were extremely dry and hot, not a drop of rain fell in 
either month. This is very unusual, and has not occurred before within my 
recollection. Besides the drought, these months were botlr characteiised by 
excessive heat and dry hot winds. In April the mean maximum tempera- 
ture was 100^*4, and the maximum reached 100° and upwards on 17 days, 
and on the remaining days ranged between 94° and 99°; the differences 
between the day and night temperatures were also very large, and the solar 
radiation unusually great. These influences combined, so long continued, 
caused the grass and pastures to be completely parched up. 

May was also extremely dry, and a month of intense heat. The mean of 
all the maxima was 101°' 4, and the maximum temperature exceeded 100° on 
20 days. There was an almost total absence of the usual north- westers, 
which cool the air occasionally at this season. The only showers fell on the 
1st and 27th ; but such was the dry, heated state of the ground, that there 
was no appearance of rain having fallen an hour after it had ceased ; the 
actual highest temperature in the shade was 108° on the 12th and 17th, but 
it was within a degree or so of this on many days. The lechee and mangoe 
crops were both almost total failures. The former, which I have never 
known to fail before, is the usual fruit crop of the season, but this year the 
heat and drought shrivelled the fruit upon the trees, and caused it to fall pre- 
maturely. The last few days of May were rather cloudy, with strong E 
winds and an unsettled appearance, but still without rain. 
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This state of things continued during the first fortnight of June, From 
the 5th to the 18th the heat was intense, reaching 107° in the shade on the 
11th. Daring this long period of drought between January Ist and June 
17ih but 1*86 in. of rain fell. As the previous autumn had also been very 
dry, the usual October rains having failed, the failure of pasturage and want 
of water was very severely felt. On June 17th a great change occurred. 
Several severe thunderstorms with torrents of rain ushered in the rainy 
season. No less than 18 inches of ndn fell on the 17th and 18th. It is 
remarkable that this very heavy rain was local. No rain fell at Hajipore, 
84 miles south of this, tiU the 21st. Here, after the heavy fall, constant 
showers occurred till the end of the month. The total fall for June was 
17-14 ins. 

July was remarkable for its constant and heavy rains. Not a day passed 
from the 1st to the 21st without rain. From the 22nd to the end of the 
month there was a partial break, but the heat was most oppressive, and the 
atmosphere like a steam-bath. There was scarcely any wind, and the 
country was extensively flooded. The total rainfiEdl in July was 17*62 ins. 

During August E breezes prevailed almost constantly, and the weather 
was much pleasanter ; very constant showers fell, but the aggregate rainfall 
during the month was only 5*89 ins. September was a hot oppressive 
month ; very heavy rain between the 6th and 12th. On the 12th no less 
than 6*85 ins. fell. At Pumeah the very extraordinary fall of 85 inches 
occurred in one day, the 18th. The latter part of September was generally 
fine and hot, but with thimder showers at times ; very favourable for the 
rice crops. The total rainfall was 14*08 ins. 

October was a most favourable month for the crops ; 9*40 ins. of rain fell 
between the Ist and 16th. On the 9th upwards of 6 inches fell. After the 
16th fine and unusually cool weather set in, and lasted till the end of the 
year. 

The rice harvest was the finest known for years, and the prospects are 
gen^ir&Uy favourable. The total rainfall during 1879 amounted to 65*49 ins. ; 
nearly 80 inches more than in 1878, and upwards of 10 inches above the 
average. It was the largest rainfall recorded here since 1871. It was, 
however, more unevenly distributed, nearly the whole of it having fallen 
between June 17th and October 16th — a period of just four months. 

The great drought at the beginning of the year was probably one of the 
causes of the terrible epidemic of cholera that prevailed here in May and June. 
We are unhappily without statistics, and the authorities tried to prevent a 
knowledge of the full violence of the epidemic from getting abroad ; but for 
nearly a month it raged like a pestilence, and I heard from Indigo planters, 
weU qualified to know the facts, that upwards of 60,000 persons died of it in 
the country around. In Mozufierpore itself the deaths were roughly estimated 
at 10,000. It travelled to us from the E, and continued its course to 
the NW, where it also raged terribly. -It was arrested eventually by the 
heavy rains, but was succeeded by an epidemic of fever, which, though not so 
fatal, was very wearing and depressing. Dysentery also was unusually 
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prevalent during the rains ; the year was altogether a most unhealthy onct 
though the heavy rains and floods may prohahly be productive of great 
future benefit. 



Ozone in Nature : Its RslationSp Sources, and Influences, dc. From Fifteen 
Years* Observations Ashore ami Afloat, under aU Conditions qf Climate 
By John Mulvany, M.D., B.N. 

[Bead Jane 16th, 1880.] 

Ozone, since its discovery by Schonbein, has been to the scientific world a 
subject of unceasing study and observation ; by medical men especially it 
has been regarded with the deepest interest, for experiments have shown that 
artificially-prepared ozone is endowed with great energy of action, and 
capable, by its physical attributes and chemical affinities, of playing a very 
important part in the chemico-vital processes of the system and in the 
purification of the atmosphere. It liberates oxygen, checks putrefaction, 
and renders the products of retrograde metamorphosis more facile of elimi- 
nation. As it is rarely dissociated from electrical and other subtle agencies 
which may be capable of disturbing the functional harmony of the system 
and masking its effects, these can only be realised by accumulating such an 
abundance of data, collected under the most varied conditions of climate and 
topography, &c., as will admit of the differentiation of the action of ozone 
par voie d' exclusion. For this purpose it is easy to understand that excep- 
tional advantages are enjoyed by a Naval Surgeon. 

In the observations from which this report is epitomised are embraced the 
varied conditions of climate met with between the Doggerbank on the north 
and Madagascar on the south, from Canada to the Falkland Islands, and 
from 96^ of longitude West to the same number of degrees East, as well as 
the modifications which ozone exhibits under changes of temperature, 
humidity, pressure, geographical position, configuration, soil, contiguity to a 
desert, a jungle, or a marsh, as well as the corresponding sanitary conditions, 
of the crews on board ship and the natives on shore. 

As the investigation of its effects may be advantageously preluded by that 
of its relations, I will proceed to the consideration of the latter, commencing 
with Temperature, From experiments in the laboratory, where a high tem- 
perature breaks up the peculiar grouping of the molecules of oxygen which 
constitute ozone, and restores them to their more bulky and less active 
state, it has been supposed that a much-heated condition of the atmosphere 
is inimical to ozonisation ; and hence, probably, it has come to be axiomati- 
cally formulated that the curve of the ozone follows a course inverse to that 
of the temperature. Strictly speaking, this rule holds good where a high 
temperature, with a minimum humidity, obtains ; but this is too seldom wit- 
nessed in nature to constitute a nilo, so narrow is its applicability that it 
might rather be classed outside the laboratory as an exception. For as the 
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atmosphere becomes rarefied by heat, its capacity for taking up and holding 
water in a state of vapour is correspondingly increased ; and, consequently, 
a high temperature, except under peculiarities of locality to be alluded to 
hereafter, is always associated with a high humidity, which is favourable to 
ozone. But regarding temperature alone from the extreme of cold to that of 
heat, it will be seen by a glance at the following table that the temperature 
of the atmosphere 'per se bears no relation to the ozonic state. 



Date. 



January 

t» 
April 
March 
August 
November 
May 
September 1871 



1867 
1868 
1868 
1870 
1872 
1873 
1872 



Place. 



Lake Erie 



II 



II 



Haslar Hospital 
Mozambique . 
Trincomolee . 
S.E. Africa ... 
Persian Gulf 



Temperature in 


Shade. 


Ozone. 


Min. 


Max. 


Mean. 


Mean. 














—14 


3* 


9 


i-5 


16 


27 


5-5 


1-5 


31 


5* 


41-5 


3 


26 


61 


43*5 


2 


70 


90 


80 


»-3 


75 


86 


8o*5 


10 


78 


88 


83 


9*5 


83 


104 


93-5 


95 



Humidity. — ^When a high humidity accompanies a high temperature, the 
rule — ^with many exceptions, however — is that ozone is also high ; and with 
a similar temperature and a low humidity, ozone is scanty. This is illus< 
irated by the following figures : — 



Date. 


Place. 


Temperature. 


Humidity. 


Ozone. 


Min. 


Max. 


• 

1 
1 


Vapour 
Tension. 


Mean. 


October 1865 .. 
August 1 871 .. 
July 1873 .. 
May 1873 .. 
September 1872 .. 
January 1877 •• 


Santa Marta 

Persian Gulf .... 

Zanzibar 

Muscat, hot winds 

Madagascar 

Falkland Islands . . 



78 

87 
70 

94 
7^ 
33 


0*5 

114 

84 
99 
97 
61 


0/0 

77 
79 
78 
28 

51 

74 


In. 
0*723 
1*223 
0*864 
0*514 
0*570 

. « 


5 
6 

6 

a trace 

2 

lO 



Than this relation of ozone to heat and humidity, nothing is more calcu- 
lated, to impress ns with the benignity and prescience of the design which 
causes an augmentation of ozone, when for the maintenance of a pure 
atmosphere it is most wanted — that is, under the conditions of heat and 
humidity, in which organic compounds are most unstable, and putrefy with 
the greatest rapidity. The association of ozone with vapour in a high state 

MSW SESIBS. — VOL. VI. P 
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of tension, though not definite in its relation, is, nevertheless, bo constant 
that whatever tends to elevate the latter will have a similar effect on the 
former. This is well exemplified in the case of WineU, The hot dry winds 
that sweep over the arid rocks of Beloochistan or the thirsty sands of Arabia 
rarely contain more than a trace of ozone when they reach the seaboard. In 
the Mozambique Channel, which the south-east trades reach after having 
their moisture wrung out of them, and their course diverted by the high 
central plateau of Madagascar, ozone is very scanty indeed. At Trincomdee, 
in Ceylon, during the south-west monsoons which reach it after being filtered 
through the jungle, a great paucity of ozone is met mth in the lower atmo- 
spheric strata ; but, on the contrary, wherever the breezes reach that sweep 
over a large extent of sea, ozone and humidity are usually abundant ; hence 
it appears to be through the nature of the surface over which they blow 
that winds influence the ozonic condition, rather than by their force or 
direction. 

Area, — The surface area over which the winds pass, if homogeneous, tends 
greatly to augment or diminish the ozone ; water producing the former effect 
and land the latter, especially if sparsely covered with vegetation. The 
difference between the ozone on the west and east coasts of Mah^, in the 
Seychelles, being one to two shades less on the leeward side. In passing 
through the Bay of Bengal, January, 1874, with the north-east monsoon 
blowing, I got at Trincomalee, the port of departure, the mftTiTnT^m shade of 
colouration ; at Port Blair, in the Andaman Islands, it only amounted to 2^; 
and at the mouth of the Irrawaddy it barely reached 1°. 

Clouds are favourable to ozone. In the Indian Ocean, where, daring 
monsoon weather, heavy, murky, piled clouds are often met with, the 
atmosphere is, as a rule, strongly ozonised; whereas, when the sky has 
been bright, blue, and cloudless for a week or ten days, it usually averages 
V'5 to 2°. 

Atmospheric pressure, humidity apart, does not appear to exercise any 
influence whatever over the ozonic condition ; but taking 29*9 ins. for the 
intra-tropical, and 80*0 ins. for the extra-tropical standard, the greatest 
abundance coincides with barometric readings below these. 

Rain sensibly augments the ozonic state. If there has not been a trace of 
colouring for several days, a single shower is often observed to effect an 
immediate colouration. I once observed this under circumstances entirely 
unique. On the passage of H.M.S. * Magpie * to Seychelles, in 1878, there was 
an abundance of ozone from a few days' sail off the Arabian coast to within 
a short distance of the Equator. I did not obtain the faintest trace of it 
during the 18th, 19th, and 20th of June, although the sky was cloudy, the 
air hot and humid, and the wind high and squally ; but during the night of 
the 20th it rained heavily in showers, and next morning the test slip was 
coloured to the utmost. 

Relative abundance of Ozone in N and S Latitudes, — My data are too 
scanty to draw conclusions from ; but I found that during 250 days south of 
the Equator the ozone averaged 8^*5, and during 450 days north of it in the 
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ia it averaged 6°'5. This would point to a greater abimdance in the 
a Be a- atmospheres. On the other hand, during a long eojoum in 
kland Iskndst close to Cape Horn, I rarely found the ozoite lees than 
amum. 

SqualU. — A squall nithont rain prodnces a very slight incieaae of 
tut the increase resulting from a rain sqaall is very decided. A thin 
liide of a day's duratioa vrill not show more ozone than a strong 
f two hoars. This led me to beheve that the phosphorescence of the 

seas might be a source of ozone, and that the thin mizzle might 
1 its effects from the sharp sqnall by the greater momentum of the 
'ps is tbo latter, whereby they penetrate the sub-Burface waters and 
the myriads of noctilucs which have thoir habitat there, and thus 
lem to light up their tiny lamps, and in so doing generate OEOue ; 
ailed to corroborate this by experiment, and subsequently foond 
o believe that rain simply acts as a vehicle, and that the difTereuce in 

dependent on altitude rather than on momentum, 
ide. — I have had frequent opportonities of observing that ozone may 
the upper atmosphere in greater abundance than in the lower, I 
,ly obtained a high degree of coloration at the masthead when the air 
ipper deck hardly gave a trace. At Trincomalea, in 1878, during the 
iBoon, the greatest amount of ozone was always obtainable at the flagstaff 
art, 175 feet high ; the next at the maintop of my ship ; then on 
.nd the smallest in the village. This was accounted for by the wind 

through the jungle before reaching the deck. The height of the 
st reached a stratum which had only been partially aflected by the 
ia the flagstaff towered over the tops of the'tallest trees. This effect 
inrions that it may be interesting to represent it in a tabular form, 
'. of experiments will suffice.) 





Ozone obtuued at 


Swottne. 


Si 


0. a 
Pi 

n 


1 

s 


I 9,5on.m. to 5.30 p.m. 6th Octobor, 1871,.,. 
9.3a p.m. 6th Oct. to 9.30 a.m. ;th Oet 


9 

< 


5 


* 




'♦ 


" 


4 



this it may be inferred that ozone does not difTuse readily from tho 
I the lower strata. 

oration. — From the closo relation that exists between humidity and 
evaporation would seem to bo one of its sources ; but, although it 
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contributes towards its genesis * de tongue maiuy* it is not produced by the 
act of evaporation. 

Genesis 6f Ozone, — But though not a direct factor of ozone, evaporation 
appears essential to its formation ; for, dormant in the vast quantities of 
vapour which ascend from the surface of the tropical seas at or beyond a 
temperature of 85°, it throws into the upper strata of the atmosphere pro- 
digious quantities of force in the form of latent heat. And as electricity is 
strongly developed at the surface of the earth by the precipitation of vaponr 
on a clear summer's evening, when a cloudless sky permits free radiation, it 
must also be similarly generated in the upper regions of the atmosphere by 
radiation and condensation, and it is easy to conceive that the electric ten- 
sion so augments that the insulating medium of Quetelet— diminished in 
resisting power by the hot humid air surging upwards from the inter-tropical 
seas — ^becomes at times unable to keep the opposed electricities apart, and 
in the act of uniting, the paramagnetic oxygen gets acted upon and condensed 
into ozone. If this supposition be correct, the action of rain and other con- 
ditions favourable to ozone is easily understood. Rain would simply act the 
part of a vehicle, and bring us ozone from the upper regions ; and the differ- 
ence between a smart shower and a drizzle would be occasioned by the former 
coming from a greater height, than the latter, as attested by the greater 
velocity and momentum it acquires in falling, in virtue of the accelerating 
force of gravitation. It is probably owing to the absence of this vehicle 
that no appreciable increase of ozone is occasioned by the noiseless sheet 
lightning so common in autumn and in the tropics. It cannot be doubted 
that sheet lightning is .identical in nature with the terrific coruscations 
which, accompanied by thunder and rain, render the formation of ozone 
appreciable by the olfactories ; but there is every reason to believe that the 
former occurs at a much greater altitude — at such a distance, in fact, that 
its accompanying sound cannot reach us. 

OZONE : ITS RELATION TO DISEASE. 

Malignant Cholera. — Scanty ozone, or its total absence, was supposed by 
Stiemer and others to be the primum mobile of malignant cholera; and 
Armand Jobert looked for the effective cause of the same terrible malady in 
a similar condition of ozone, combined with increase of temperature, great 
humidity, and stagnation of the atmosphere. During the cholera epidemic 
which swept the East in 1871, and affected the crew of H.M.S. ' Magpie,' 
the ozonic condition presented no peculiarity, either in point of paucity or 
of abundance ; and it is not a little remarkable that when the heat reached 
its maximum, and brought in its train great humidity and aerial stagnation, 
so far as an absence of winds constitute it, the cholera entirely ceased, bnt 
reappeared as soon as the great heats were over, an4 evening atmospheric 
circulation became brisk. The following table will show the leading features 
of the two cholera periods, and the intervening healthy interval, in the 
Persian Gulf in 1871 :— - 
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I si Cholera Period. 



Wind Force — o— i to 6 — Shamed 

Temperature 75° to 93° 

Vapoar Tension o'654 in 

Saturation 50 0/0 

Ozone 4tOQ 

Period i July to 20 July 



Healthy Interval. | 2nd Cholera Period. 



sha^U. 



None . . . . , 
89** — 104* 
1*106 in. , 

84 0/0 

2 to 6 

20 July to 28 Aug. i 28 Aognst to i October 



Direction. Vbl. Force 2 to 6 
8o*» — 94° 
1*015 in. 
70 0/0 
2 to6 



In both these cholera periods it would be impossible to suppose that 
ozone was in any way connected with the origin or prevalence of the disease, 
and to me it is quite clear that its temporary cessation was occasioned by 
the intense heat. 

Consumption. — This disease has been ascribed by some to a deficiency, 
and by others to the opposite extreme, of ozone. Among those who held, 
or hold, the latter, was the illustrious chemist to whose researches we are 
indebted for the discovery of ozone. I fear he, like many others, drew his 
conclusions from observations in the laboratory, rather than in the world at 
large. The disease is more frequently met with under circumstances un- 
favourable to ozone — viz., where overcrowding occurs ; and the atmosphere 
not only gets used up, but is polluted by exhalations from the skin and lungs. 
To ascribe the disease to ozone would, under circumstances such as these, be 
manifestly illogical. In Nassau, New Providence, the sanitarium of the 
West Indies for consumptives, the disease commits the most fearful ravages 
amongst the negroes, who sleep in close, small, windowless huts, stretched 
out ventre a terre on the floor ; but spares the whites, whose sleeping apart- 
ments and houses are large and well ventilated. Similarly in Seychelles, tho 
disease is seldom met with, except among the blacks, who much resemble 
their brethren of the west in their domestic arrangements. Amongst the 
Sakalavas — ^Arabs and Negroes on the West Coast of Madagascar — where I 
never found ozone above two shades in the twenty-four hours, I did not 
observe a single case of pulmonary disease. The Falkland Islanders enjoy a 
similar immunity from phthisis, although ozone is probably more abundant 
there than in any other part of the world ; in fact, as far as my observations 
enable me to form an opinion, I beheve that ozone neither tends, in excess 
or deficiency, to beget consumption. 

Excess of Ozone, — In the Indian Ocean and the Falkland Islands the 
ozone is high ; in the former frequently, and in the latter very frequently, 
the ozone slips reached their maximum coloration in less than twenty-four 
hours. The diseases which I found to coincide most frequently with this 
condition were fevers, functional disease of the heart, and dysentery, in the 
Indian station ; and in the Falkland Islands, asthma. 

Functional disease of the heart very often coincides with a high ozonic 
condition. A great many cases of it occurred on board my ship in 1871, 
1872, and 1878 ; but although ozone, when breathed in excess by animals 
under experiment, may be said to produce this afiectiou, I do not think it 
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has ever been found in nature of such potency as to exert a similar effect on 
man. 

Summary. — The meteorological elements with which ozone is most inti- 
mately associated are such as occasion high vapour tension and a high 
degree of saturation : therefofe, it is promoted by wind passing over a large 
aqueous expanse, and by heat producing rapid evaporation. Hence heat, if 
Jiiumid, is no bar to atmospheric ozonisation ; but no definite relation exists 
in the atmosphere between heat per se and ozone. Its relation to humidity 
is more definite and direct, but subject to many exceptions. In consequence 
of this relation, it most abounds where its chemical qualities render it most 
useful. It appears to be formed in the upper strata, and to be carried 
downwards by rain drops, whose office is vehicular. The spherules of water 
which constitute clouds, and have their origin in radiation and condensation, 
have a similar office. Ozone does not appear to diffuse readily downwards, 
60 that when the lower strata are robbed of ozone by jungle, &c., a consider- 
able difference in the ozonic condition close to, and at 170 feet above, the 
surface may exist. 

I am of opinion that no disease can be clearly traced to ozone as met with 
in the atmosphere, 



DISCUSSION. 

Dr. Tripe said that some years ago, he and Dr. Bur^e of Fulham made some 
observations respecting the amount of ozone contained in the atmosphere, and 
they found that when the wind passed over London from the west, the amount 
of ozone was greatest at Fulham, and when the wind was easterly the ozone was 
greatest at Hackney. He thought that ozone was sometimes mistaken for 
something else, as on one occasion when fireworks were being let off about ft 
mile from his residence, the test paper was discoloured to a greater extent than 
he had ever noticed before. He was of opinion that ozone was beneficial to 
health, and was most prevalent at mountainous places and at the sea^side. 

Dr. Williams had noticed that the author had made no reference whatever 
to Schonbein's statement that ozone produced a form of influenza. He believed 
Schonbein to be correct, as he and others had noticed the same phenomena 
following the presence of ozone in large quantity in the atmosphere. 

Mr. Whipple thought that a great deal of the discoloration of the test 
papers might possibly be due to nitric acid in the air formed by atmospheric 
electricity. Ozone indications would also vary with humidity, from the fact that 
chemical action was always more energetic when a test paper acted upon was 
damp than when it was dry. He would like to know whether it was possible 
to get much discoloration from ozone with a perfectly dry paper. 

The President (Mr. Symons) said that from observations made at a number 
of stations all round London, it was always found that the stations nearest the 
point from which the wind was blowing registered more ozone than the others. 
He thought that the greater velocity of the wind at the top of the' flagstaff than 
at its base would explain the greater discoloration of the papers placed there. 
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Tlie Average Height of the Barometer in London, By Henry Storks Eaton, 
M.A., F.M.S. 

[Bead Jane 16th, 1880.] 

The present Paper is submitted as a continaation of one on the same 
subject read before the Society on the 2l8t of January, 1868.* It has been 
prepared with a view of applying to the tables of the average height of the 
barometer therein contained, corrections for diurnal range of atmospheric 
pressure, now rendered possible by the publication of the reduction of the 
photographic records of the barometer at the Royal Observatory, Greenwich. 
The opportunity has also been taken to revise the tables formerly given, to 
introduce . some slight modifications in the reductions, and to continue them 
to the end of the year 1879, so as (disregarding the results for the year 1781} 
to embrace a period of 100 years. 

A general description of the instruments is given in the paper of 1868. 
It will be sufficient, on the present occasion, to refer briefly to the chief 
points of interest in connection with them, and to mention the changes 
introduced in the final reductions of the observations. « 

Four barometers were used, the correction for capillarity being as 
under : — 



Barometer. 


Period of 
Observation. 


Internal 

diameter of 

tube. 


Mercury. 


Unboiled. 


Boiled. 


I. Cavendish 


1774 — 1822 
1823—1836 
1837—1840 
1841 — 1879 


In. 

0*250 
0*530 
o*594 
0*565 


In. 

4-0*040 
+o'oo6 


In. 

4-0*002 

-j-o*oo3 


2. Daniell . . .T , 


3. Boyal Society Flint Glass . . 

4. Boyal Observatory Standard 



The same corrections as formerly have been retained for Nos. 1 and 2, 
since although the mercury of No. 2 was boiled in the tube, this had, in the 
year 1827, attained the condition of an unboiled tube.f For No. 8 the 
addition made by Baily has been reduced from 0*004 in. to 0*002 in., and 
for the Greenwich standard barometer the readings have been increased by 
0*008 in., the correction for capillarity not having hitherto been applied. 
With respect to the addition of 0*080 in. for index error, referred to in tbe 
Paper of 1868 as applied to all the observations of barometer No. 1 from 
the year 1787, on the assumption that Daniell's barometer. No. 2, was 
correct when the comparison was made, the conditions of the case will 
probably be better satisfied by assuming a gradual and equable deterioration 
of the vacuum of the older instrument ; the following corrections havia therefore 
been substituted for index error in this instrument : — 



* Proceedings of the British Meteorological Society, Vol. I, p. 273. 

t Meteorological Essays and Observations. By J. Frederic Daniell, 1827, p. 579. 
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Additive corrections for index error applied to the readings of the 
Boyal Society Barometer, No. i, Cavendish. 



Year. 

»77+ 
«775 
1776 
1777 
1778 
1779 
1780 
1781 
1787 



In. 

O'OOO 

•001 
•001 

*002 

•003 
•003 

*oo4 

•004 

o'OoS 



Year. 
1788 
1789 
1790 
1791 
1792 

«793 

1794 

»795 
1796 



In. 
o'oo9 
•009 
•010 
*oio 
*oii 
•012 

*OI2 

•013 
0*013 



Year. 

1797 

1798 
1799 
1800 
1801 
1802 
1803 
1804 
1805 



In. 

0*014 
*oi5 
*oi5 
*oi6 
*oi6 
*oi7 
*oi8 
*oi8 

0*019 



Year. 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 



In. 


Year. 


0*019 
•020 


1815 
1816 


*02I 
*02I 


1817 
1818 


•022 
•022 


1819 
1820 


•023 

■024 

0*024 


1821 
1822 
1823 



In. 
0-025 

*025 

■026 
•027 
•027 

•028 
-028 

*029 

0*030 



The propriety of adopting this course is supported by the behaviour of the 
Royal Society barometer, No. 8. This, it may be remembered by the Fellows, 
is a twin instrument, having, besides the flint glass tube 0*594 inch in 
diameter, a second tube of crown glass 0*658 inch in width, with a scale 
common to both tubes. The uncorrected height of the mercury in each 
tube was recorded twice daily from January 1837 to June 1848. Now, 
the mercury in the crown glass tube ought theoretically to have stood 
somewhat higher than in the flint glass tube, on account of capillary 
action being more effective in the latter, which has the smaller bore ; bat 
this was not the case, and its readings were the lower of the two. There is, 
therefore, reason to believe that the air was not thoroughly expelled in filling 
the crown glass tube ; and an increasing divergence of the readings shows 
that the deterioration of the vacuum was, though slowly yet surely, in progress 
during the 6^ years of simultaneous observations. Taking the first six 
months of the year, when the Assistant Secretary of the Royal Society alone 
was the observer, the average difference was, in 1837, 0*0052 in. ; 1888, 
0*0060 in. ; 1839, 0*0063 in. ; 1840, 0*0071 in. ; 1841, 0*0071 in. ; 1842, 
0*0072 in. ; and in 1843, 0*0073 in. This barometer is still in existence. 
After the observations were discontinued, in 1843, no use seems to have been 
made of it, and it was subsequently dismounted and handed over to Messrs. 
Negretti and Zambra for repair, the tubes l)eing all but empty. They were 
quite emptied, carefully cleaned and refilled by the late Mr. Negretti himself* 
who boiled the mercury in the tubes in the usual manner, and erected the 
instrument at the Eew Observatory. The mercury in the crown glass tube 
is now 0*0006 in. higher than in the flint glass ; and in the two tubes, 
from a mean of 56 readings between 29*5 ins. and 80*5 ins., respectively 
0*0054 in. and 0*0048 in. higher than in the Kew standard, the 
latter being practically identical in its indications with the Greenwich 
standard. Mr. Whipple, in a private conmiunication, writes, **In any case 
the operation of filling the tubes has been more successfully performed 
than it must have been done in years past, for the two tubes now have columns 
practically identical in length. The old difference must certainly have been 
due to bad exhaustion of the crown glass tube. Undoubtedly both tubes 
stand higher now than cither Kew or Greenwich standards, and the problem 
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in an enigma. We are thinking of erecting another large standard here of a 
siphon form, in order to teet our other Btandards, bnt onfortnnatelj at present 
wo ore unable to find a suitable poeition in the building where to fix it." There 
is no record of barometer No. 2 having been tested with No. 8. Between tbo 
latter and No. 4, the Greenwich elandard barometer, six comparisons wero 
made, of which one observation was rejected by the Astronomer Royal. Of 
the remainder, " the resulting difference between the Royal Observatory 
barometer and the Royal Society's flint glass standard barometer was 0-001 in., 
the Royal Observatory barometer reading higher by that amount."* Eiperi- 
ence, however, has proved t^at the comparisons were not neoriy numerous 
enough to ascertain the difference, if any, between the indications of the 
two instnimentsif and it is oseumed in this Paper that their corrected readings 
are identical. The following comparison between the average monthly 
readings of No. 8, at Somerset House, and No. 4, at the Boyal Observatory, 
Greenwich, shows a close accordance, nearer, indeed, than might have been 
expected from the character of the Royal Society observations. 

Mean readiDtra of Barometer No. 3 at the Boyal Souietj, Somerset Honse, and ol 
Barometer No. 4 at the Bojal ObBSrvatoi;, Oreeawi^, corrected tor capillarity, 
diuTDal range and deMoie'nt obserratioiiB, and reduced to }i° and mean aea level. 



MDnth. 


.84^.. 


.84'-a- 


i84>-3- 


B. 3. 

No. 3. 


R. 0. 
No. 4 


B. 8. 

higher. 


R. a 1 R, 0. 

Ko. 3. So. 4. 


B. 8. 
higher. 


a. 8. 

No. J. 


B. 0. 
No. 4. 


R. 8. 

higher. 


Deoemter . . 
January..,, 
February .. 
March .... 

April 

May 

June 

July 

Anguat .. 
September.. 
October . . 
Nuvembec . . 


Us. 
30-194 

:','£ 

>9'9S. 

19-91 J 
19-983 

19'93S 
i9'8io 


Ins. 

llf 

i9-8;9 
19-974 
X9.900 
29'9i9 
Z9'9S6 
19-885 
»9-93i 
j9-So6 
i9-6'» 
i9-8i9 


— -003 
+ ""03 


Ins. Idb. 
19-751 1975! 
30-081 30-080 
30-050 30-047 
29-9J91 19-918 
30-101, 30-101 
19-966; 19-963 
30-061 30-061 

30-004 3O-03I 

30-053. 30-051 
19-884 29-885 
30-038 30-033 

19-773 »9-77i 


In. 

+ -003 


Ine. 

30-170 
19-840 
19-675 
19-95S 
19-S66 
19-815 
19-8S4 


Ina. 
30-168 
19-841 
19-669 
19.95a 
19-871 
19-816 
19-883 


In. 

-l-o-ooi 

4. -006 

— -005 


Average.... 


■■ 






.. h-| ;, 


19-916 


19-914 


+0-00, 



From the commencement of the Greenwich series, in December 1810, to 
the end of the year 1847, being the time when two-hourly observations wero 
made, only one or two readings of the barometer were token on Sundays and 
holida}^, which were excluded in calculating the monthly averages, the object 
being to ascertain the diurnal variation of atmospheric pressure rather than 
the mean pressore. The valaes of the latter, as contained in the volumes of 
Greenwich obserrations, are therefore the mean of only 25 or 26 days 

■ Introduction to the Oroenwich Msgnetioal and Meteorological Obiervations, 
IB40.1, p. Ixxiv. 

t On the Comparison of the Standard Barometers of llie Boyal Obsfrvatory. Green- 
wich, and the Euir OlidorTutory, b; U. M. Wliipplu. I'lout^eiUngs of Iho Uoyui Society 
of London, Vol. XXVII., p. 70. 
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observations. But so many blanks in every month are, for the purpose of 
the present inquiry , too serioos to be disregarded. To supply the deficiencies, 
in order to calculate the absolute monthly pressures, corrections have been 
found by interpolating values derived from a graphic projection of the curve 
of pressure, using such obsenrations as were made to determine its probable 
direction, which was further checked by reference to contemporaneous 
meteorological registers in the possession of the Society. 

From the curve thus obtained for every missing day, 12 readings, corres- 
ponding to the two-hourly week-day observations, furnished the means for 
deducing the necessary corrections, which are embodied in the following 
Table :— 

Corrections, for deficient observations, applied to the average monthly readings of the 

Barometer, at the Boyid Observatory, Greenwich. 



Month. 


1840. 


1841. 


1842. 


1843. 


1844. 


1845. 


1846. 


1847. 




In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


January . . 




— 0*022 


—0*007 


— 0*OI2 


-4-0-013 


— 0*0I2 




-o*oo8 


— o*oo8 


February 




— •020 


— 'OIO 


-- '015 


-4. -006 


— '017 




- '007 


+ 'OOI 


March . . 




+ 'Oil 


— '007 


- - '012 


— -008 


+ "030 




- '006 


— '023 


April .... 




— 'oog 


+ -008 


-- '006 


— "007 


•000 


— -008 


— '009 


jLay . . a • 




4- 'ois 

+ 'OOI 


+ '007 


— '014 


-|- '002 
4. -002 


•000 


-4- 'OOI 
+ '003 


— *004 


Jane .... 




*— '014 


+ -008 


+ -015 


+ •009 


July .... 




— '005 


+ '007 

+ 'OIO 


— '013 


— '016 


4. -oog 


+ -oos 


— *003 


August . . 




— '006 


4- '008 
-J- "006 


•000 


+ '004 


+ '006 


— -008 


September 




-- -008 

-- 'OOI 


— '005 


-4- -006 
4- 'Oil 


— '021 


— *oo8 


+ 'OOI 

+ -008 


October . . 




+ "005 


— 'OOI 


-- "020 


— '002 


November 




— '022 


— '007 + '008 1 


— *ois 


-- '018 4- '004 1 


— "039 


December +0*019 


-4-o*ooi 


— o'oig — 0*005 


+0*007 


- -0*015 -f-O'OI I -fO*002 

i 



The corrections for diurnal range of pressure, required by the observations 
being taken at irregular hours of the day, have been based upon the reduction 
of twenty years* photographic records of the barometer made at the Bojal 
Observatory, Greenwich, 1864 — 1878,* and have been applied as necessary 
to the whole series of observations at Somerset House and Greenwich, 
excluding those for the years 1841 to 1847 at Greenwich, when the two-hourly 
eye-observations were made, which have been unaltered, excepting the cor- 
rections for deficient observations. This course has been pursued in prefer- 
ence to adopting for the period 1854 to 1878 the values for the individual 
months found from the photographic records, since comparison of the two sets 
of results shows that they essentially agree. Mr. Ellis kindly supplied the 
necessary information for substituting the values derived from the photo- 
graphic results for those based on five years' two-hourly eye-observations, 
which had been used in the reduction of the Greenwich observations from 
1848. 

It is not deemed necessary to give details of the reductions for diurnal range 
for every year ; one example will suffice, viz. for the year 1815, in Vhich year 
the amount of alteration was largest, and all the corrections were additive :— 
The correction was for January +0*004 in., February +0*004 in,, March 



* Beduction of Greenwich Meteorologiool Observations. Table XIV., p. 15. 
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+0-004 in., April -f 0-008 in., May +0004 in., Juno +0-002 in., July 
+0-001 in., August +0*004 in., September +0-005 in.^ October +0-008 in., 
November +0-004 in., and December +0-008 in. Thobours of observation 
were, in January, February, Marcb, November and December, 8 a.m. and 
8 p.m. ; in April till tbe 10th, 7.80 a.m. and 3 p.m. ; from April 11th totho 
end of the month, also in May, June, July, September and October, 7 a.m. 
and 8 p.m. ; and in August 7 a.m. and 4 p.m. 

Lastly, for the reduction to mean sea level, tables were prepared in which 
the addition to be made was shown for every degree of temperature of tho 
air at intervals of O'l in. of atmospheric pressure. The height of the cistern 
of the barometer above the level of the sea was, from 1774-1822, 78 feet, 
1828-1840, 97 feet, and from 1841-1879, 169 feet. 

The following Table is an abstract of the three Tables used : — 

Beading of the Babometeb at the Uppeb Station. 



Temp, o! 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


the Air. 


29-3 


29*5 


29.7 


299 


30*1 


30*3 


% 


Height of Cistern of the Barometer above Mean Sea Level, 78 feet. 


o 


In. 


In. 


In. 


Id. 


In. 


In. 


70 


0*081 


o'o8i 


0*082 


0*083 


0*084 


0-084 


60 


•083 


•084 


*o84 


*o85 


•086 


*o86 


so 


•085 


•086 


•086 


•087 


•088 


•088 


40 


•086 


•087 


•087 


*o88 


*o89 


*o89 


30 


0088 


0*089 


0*089 


0*090 


0-091 


0*091 


Height of Cistern of the Barometer above Mean Sea Level, 97 feet. 





In. 


In. 


In. 


In. 


In. 


In. 


70 


O'lOO 


O'lOI 


0*102 


0*103 


0*103 


0*104 


60 


•103 


*i04 


•105 


•106 


•106 


•107 


50 


•105 


•106 


•107 


•108 


•108 


*io9 


40 


•X08 


*io9 


*IIO 


'III 


•III 


•112 


30 


0*110 


0*1 II 


0*112 


0*113 


0*113 


0*114 


4 
Height of Cistern of the Barometer above Mean Sea Level, 159 feet. 





In. 


In. 


In. 


In. 


In. 


In. 


70 


0*165 


0'i66 


0*167 


0*169 


0*170 


0*171 


60 


•168 


•169 


•170 


*I72 


•173 


•174 


SO 


•172 


•173 


•174 


•176 


•177 


•178 


40 


'^7S 


•176 


•177 


•179 


*i8o 


•181 


30 


0*179 


o*i8o 


0181 


0*183 


0*184 


0*185 



In the final Tables, the results from 1774 to the end of 1840 depend on 
the Royal Society observations taken generally twice daily; from 1841 to 
1847 on the Greenwich two-hourly eye-observations, and from 1848 to the 
endl of the period on the Greenwich eye-observations usually taken four 
times daily ; all corrections being applied as explained. 
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Q 



774 

775 
776 

777 
[778 

[779 

[780 
781 
78Z 
1783 
78+ 

785 
[786 
787 
788 
1789 

[790 

1791 

792 

1793 

1794 

795 
1796 

797 
798 

799 

800 
[801 
:8oz 
803 
804 
[805 
r8o6 
1807 
[808 
809 

810 
811 
812 
813 
814. 
1815 
816 

1817 
818 
819 

[820 
821 

[822 
823 
824 
825 
826 

827 
828 
829 



Ins. 
29677 
29*930 
29*813 
29*880 
29*817 
30*387 

29*904 
30*015 



30*270 
30*104 
29*825 

30-149 
29*634 

a9'744 
30*105 

30*141 

30*123 

29*786 

30*186 

30*029 

30*081 

29*581 
29*919 
30*040 
29*753 
29*683 
29*704 
29*604 
30*148 
29*938 
29*608 

30*221 
29*989 

29*975 
30*212 

29*655 

29*956 

29*777 

29931 

29*921 

29*883 

29*992 
29*996 
30*213 
29*783 
30*161 
30*324 
30*132 
29-932 
30*013 
29*862 



Ins. 
29*900 
29*851 
29*499 
29*777 
29*889 

30*33* 

30*046 
29*905 






29*978 
29*679 
29*764 

30*329 
30*026 
30*061 
29*878 
29*926 
29*689 
29*881 
30*400 
30*190 
29*793 

29*955 
29*854 
29*849 
29*965 
30*124 
29*912 
29*924 
29*863 
30*190 
29*824 

29*954 
29*624 
29*743 
29-937 

30*181 
29*905 
29*961 
30*036 
29*841 

»9753 

30*051 

30*354 
30*199 

29*545 
29915 

30*249 

30*037 

30*124 

29-880 

30*133 






Ins. 
29*903 
29*888 
30*013 
29*856 
29*857 
30*270 

29*996 
30*283 



29*867 
29*760 
29*790 

30*335 
30*277 
29*848 
29*917 
30*048 
29*879 
30*111 
30*016 
30*010 
29*923 

29*947 
29*942 

30-134 
30*106 

29*708 

30*038 

29*802 

30*171 

30*210 

30*126 

29*770 
30*187 
29*857 
30*276 
29*847 
29*836 
29*860 

i9'937 
29*720 

29*969 

29*976 
29*713 
30*118 
29*910 
29*898 
30*191 
30*046 
29 76<; 
29-971 
29*912 



t 



InB. , 
29*855 
30*091 
30*110 
30*029 
29*838 
30*023 

29*726 
29*948 



29-995 
30*167 
29*743 

19*928 
29*824 
29949 
29*961 
29*959 
29*851 
30*100 
29*828 
30*018 
29*696 

29*742 
30114 
30*086 
29*949 
29*782 
29*894 
30*096 
29*996 
29*942 
29*857 

29*878 
29*790 
30*010 
30*027 
29*920 
29*940 
29773 
30*308 
29*771 
29*857 

29*998 
29*721 
30*004 
29*933 
29*955 
30*074 
30*013 
30*021 
29*814 
29*590 



& 

S 



Ins. 
29*918 
30*070 
30*059 
29*830 
29*940 
29*940 

29*993 
30*084 



29*967 
30*081 
29*929 

29*948 
30*073 
30*036 
30*094 
30*024 
30*224 
29*790 
29*919 
30*064 
29*904 

29*890 
29*875 
30*072 
30*018 
29*976 
29*966 
29*946 
29*876 
29*976 
29*962 

29*944 
29*824 
29*946 
29*849 
30*044 
29*974 
29*884 
29*790 
29*916 
29*913 

29*843 
29935 
30*031 
30*000 
30*035 
30*026 
30*030 
29*816 
29*897 
30*077 



9 



InB. 
19*929 
29*917 
29*898 
29994 
30*077 
29*961 

30*055 
29*871 



29*938 
29*978 
29*885 

30*083 
29-973 
29*946 
30*01 1 
30*079 
29*9x4 
30*005 
29*914 
30*108 
30*101 

30*068 
30*093 
29*952 
30*074 
30*157 
30*058 
30*148 
30*076 
30*021 
29*973 

30*135 
29*945 
30*01 1 
30*076 
30*071 
29*904 
29*957 
29*909 

30*077 
29*964 

30*001 
30*103 
30*118 
29*977 
29*954 
30*040 
30-234 
29*976 
30*020 
30*055 






Ins. 
30*026 
29*903 
29*932 
29*924 
29-973 

29*928 

30*054 
30*097 



Ins. 
29*982 
29*887 
29*891 
30*068 
30*181 
30*072 

30*082 
29*9501 



29*853 
30*018 
29*889 

29*881 
29*930 

*9*9»3 

30*057 

30*014 
30*023 
29*834 
29*999 
29*839 
29*864 

30*240 
29*811 
29*899 
30*170 
29*855 
29*969 
29*852 
29*973 
29*984 
29*894 

29*850 
30*036 
30*037 
29*925 
29*811 
30*092 
29*706 
29*871 
30*097 
30*030 

29*993 
29*973 
29*834 
29*892 
30*065 
30*160 
29*946 
30*120 
29*730 
29*836 






30*03 1 
29*983 
30*089 

30*008 
30*091 
29*964 
29*990 

29*945 
30*006 

30*097 

29*911 

30*125 

29*861 

30*078 

30*093 

30*072 

30*095 

29*927 

29*961 

29*892 

29*944^ 

29*917 

29*798 

29*926 
29*975 
30*041 
30*146 
30*010 
30*008 
29*969 
29*770 
30*131 
30*038 

29*932 
29*976 
29*943 
29*963 
29*991 
29*976 
29*988 
30*038 
29*886 
29*917 



QQ 



InB. 
29*837 
29*820 
29*864 
30*121 
30*031 
29*946 

29*872 



29*988 
29*904 
29*946 

30-055 
30*144^ 
29*841 
30*030 
29*897 
30*125 
30*004 
29*798 
29*823 
29*855 

29*811 
29*944 
30*095 
30*176 
30*176 
30*048 
30*071 
29*887 
29*872 
29777 

30*070 
30*048 
30*134 
30*059 
30*117 
30*032 
29*979 
30*005 
29*916 
30*010 

30*048 
29*910 
30*014 
30*060 
29*944 
29*926 
29*932 
30*028 
29959 
29*798 



s 
8 



InB. 
30*200 
29*935 
30*090 
29*874 
29*674 
30*026 

»9739 



a 

o 
Sz; 



29*781 
30*207 
29*750 

29*952 
29749 
29-850 
30*047 
29*878 
29*719 
30*009 
29*905 
29*959 
29*872 

29*978 
29895 
29-864 
30*137 
29767 
29*962 
29*944 

29*945 
29*807 
30*220 

29*991 

*9*734 
29*573 

29713 

29*866 

29*949 

29*884 

30*043 

29*943 

29*791 

29*689 
29*969 
29*739 
29*794 
29723 
30*020 
29*948 
29*807 
30*125 
30*072 



InB. 
29*898 
29-851 
29*954 
30*044 
29771 

29-7 IX 

*9'953 



a 
s 

e 



5629 



InB. 
30*192 
30*1 

a9*974 
29884 

29-940 

19*764 

30*401 



29*^82 
30*178 
29*780 

29-888 
29755 
30-088 
29-866 
29*809 
29*950 
29-886 
30*005 
29-657 
29-952 

»9747 
29-792 

29-712 

29*584 

29*921 
30-337 

29-836 
29*614 
29*903 
30*019 

*9'537 
30*081 

»9'935 
29*864 

29*825 

30*073 

29*855 

30*052 

29*930 

29*807 

29*930 
29*865 
29*854 
30*191 
29*728 
29-795 
29*871 
30*060 
29*054 
30*041 



3 

o 



Ids. 

»9-9*3 
•94* 
29*915 

29*940 
29*9i« 
30*030 

29*915 



29756 
30*023 

a9'934 



29*941 
30*007 
29*860 

*9'95fl3<«Hi 
29728 29-934 
29-921 29*931 
29*810 29*981 
30*015 29*978 
30-035 29*961 
29-927 19*953 
29-881 29*980 
29-983 29*984 

30-02G 29*910 



29730 
29563 
29*817 
29*691 
29-892 
29*776 
29*674 



29*897 
29*908 
29*966 

»9*977 
29*9H 
19*969 

19*899 



30*028119-960 

29*869 29*9^ 
29-650 1989* 



29*816 
29*846 
30*062 
29*908 
29*770 
29*897 
29*825 
29-696 
30*171 
29*804 

30*036 

29*579 

30*170 

29*860 

29*914 

29*639 

29*94 

29*900 

30039 

30*201 



19-914 

29*923 

29*944 

29*999 
29*926 

19-9^ 
29*8691 

19*94^ 
»9"955; 
19*902 

i9*957 
19-925 

30*010 

29-909 
29-943 

30-055 
30-010 
19*966| 

29'94*>. 
29*9 ;Si 
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Mean Pressube 


OF THE 


AlB IN 


London, hrduced to 


Sea Level. 
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eS 

Q 


• 

a 

4 


1 


• 

eS 


• 


^ 

^ 


• 

*-> 


• 

a 


• 

< 


§ 


1 


• 
<D 

i 


i 


^ 
^ 




Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


1830 


30-055 


29-978 


30-145 


29-801 


29*897 


29*852 


29*970 


29-910 


29*811 


30-269 


29*886 


29*680 


29-938 


1831 


29*922 


29-906 


29-920 


29-749 


29*932 


29970 


29*976 


29945 


29-936 


29*903 


29943 


29*840 


29*912 


1832 


30-051 


30-138 


29-965 


30-030 


29-971 


29-878 


30-108 


29*882 


30144 


30*106 


29*907 


30*024 


30*017 


1833 


30-282 


29-597 


29-904 


»9-795 


30-121 


29834 


30-017 


29976 


29*914 


29*853 


29*974 


29-756 


29-919 


1834 


29-794 


30-215 


30-266 


30-200 


30-042 


30*005 


29*950 


29-891 


30-102 


30*081 


29*994 


30-364 


30-075 


1835 


30-148 


29-905 


19-995 


30*159 


29-903 


30*054 


30-061 


29-986 


29-749 


29-830 


30*008 


30-241 


30*003 


1836 


30-006 


i9'873 


29*595 


29*895 


30-206 


29*936 


29-988 


30-048 


29884 


29*871 


29*689 


29-869 


29-905 


1837 


30-011 


30-013 


30-031 


29*845 


29-989 


30*033 


29*996 


30-011 


29-923 


30-159 


29*907 


30*028 


29*996 


1838 


29-989 


29-671 


29-874 


29-835 


29*934 


29-897 


30-01 3 


29-943 


30-014 


30-028 


29*616 


30*145 


29*913 


1839 


29-964 


30-048 


29-872 


30-131 


29985 


29*931 


29-930 


30-019 


29*692 


30*060 


29-748 


29-784 


29*930 


1840 


29*869 


29-989 


30-309 


30-098 


29*934 


30-006 


29-913 


29-953 


29*833 


30-01 1 


29-689 


30-194 


29-983 


1 841 


29-863 


29-859 


29-974 


29-900 


29919 


29-986 


29-885 


29*935 


29-806 


29-612 


29-829 


i9*755 


29-860 


1842 


30-080 


30*047' 29-918 


30-102 


29-963 


30-061 


30-001 


30-052 


29-885 


30-033 


29*771 


30-168 


30-007 


1843 


29-842 


29-669! 29950 


29-871 


29-826 


29-883 


29-987 


30-000 


30-198 


29-780 


29*905 


30*423 


29-944 


,844 


30-087 


29*6851 29-882 


30*171 


30-125 


29*990 


29-910 


29-851 


30-063 


29-750 


29-854 


30*077 


29-954 


1845 


29-873 


30-007 


30-008 


29-874 


29-889 


29-964 


29*952 


29-907 


29-956 


30-045 


29-771 


29-852 


29-925 


1846 


29-858 


30-036 


29-840 


»9759 


29-956 


30*042 


29*934 


29-956 


29*990 


29-690 


30-004 


29*891 


29-913 


1847 


29-912 


29*967 


30-047 


29-822 


29-936 


29-989 


30-096 


30-043 


30-002 


29-988 


30-046 


29873 


29977 


1848 


30-000 


29*695 


29-684 


29*767 


30-100 


29*816 30-010 


29-897 


30-008 


29*824 


29-963 


29987 


29*896 


1849 


»9'9S3 


30-291 


30*102 


29*697 


29-943 


30-043 


29-963 


30-015 


29-941 


29-925 


29924 


29979 


29-981 


1850 


30*039 


30-010 


30*227 


29*773 


29-891 


30*060 


29-963 


29*962 


30*107 


29-864 


29-908 


30-098 


29-992 


1851 


29-829 


30*076 


29-785 


29*906 


30-070 


30-069 


29-882 


30*065 


30-201 


29-907 


29*965 


30*320 


30-006 


1852 


29*769 


30*042 


30-195 


30-117 


29-964 


29733 


30*031 


29-822 


29-913 


29*869 


29643 


29*760 


29-906 


1853 


29*750 


29-710 


29*968 


29-890 


29-931 


29*902 


29*902 


29-968 


30*007 


29*739 


30-124 


29*990 


29907 


1854 


29*800 


30-227 


30*374 


30-166 


29844 


29-909 


29*982 


30-065 


30-207 


29*906 


29-877 


29*951 


30*026 


1855 


30*183 


29*780 


29-721 -30-115 


29-857 


30*038 29*943 


30049 


30*142 


29*707 


30-047 


29*946 


29-961 


1856 


29-648 


30-083 


30-200 19-794 


29825 


30-051 30-006 


29-919 


29-828 


30*174 


30*086 


29*827 


29-953 


1857 


29-816 


30-136 


29-905 


29-812 


29-963 


30-031 30-021 


30009 


29-960 


29*876 


30-124 


30-342 


29999 


1858 


30*357 30-028 


29-948 


29-960 


29-952 


30-087 29-956 


30-000 


30-040 


30-016 


29*933 


29*953 


30-019 


1859 


30*220 30*006 


29-991 


29-794 


19-967 


29*938 


30-110 


29992 


29-883 


29-703 


30-006 


29-806 


29-951 


i860 


29-695 30-044 


29-843 


29-978 


29*923 


29-787 


30-021 


29-731 


29-938 


30*039 


29-878 


29*673 


29-879 


1861 


30-197 29*868 


29*799 


30-182 


30*103 


»9'955 


29-780 


30-040 


29-891 


30*023 


29*743 


30-158 


29-978 


1862 


29*887 30-090 


29-682 


30-028 


29*902 


29-892 


29*937 


29*960 


30*035 


29*907 


29*976 


30-048 


29*945 


1863 


29*801 


30*326 


29*900 


29-993 


30*036 


29-900 


30-137 


29917 


29-868 


29-819 


30-052 


30-125 


29-990 


1864 


30*229 


29*946 


29-688 


30-096 


30-014 


29-966 


30-03 1 


30-094 


29-952 


29-866 


29-807 


30*048 


29-978 


1865 


19*585 


29.907 


29-910 


30-134 


29*946 


30205 


29-971 


29-885 


30*246 


29-620 


29-900 


30-239 


29-962 


1866 


29*882 


29*711 


29*712 


29-923 


19-991 


29*947 


»9*945 


29-812 


29-749 


30-110 


29-968 


29-966 


29-893 


1867 


29-697 


30*094 


29*811 


29-808 


29-915 


30*110 


29-904 


30*003 


30-091 


29-941 


30-304 


30*039 


29*977 


1868 


29923 


30-154 


30*010 


29-962 


30-021 


30*153 


30-065 


29*909 


29-866 


29-976 


30-019 


29-556 


29*968 


1869 


30-044 


29*990 


29*819 


30-008 


29*829 


30*096 


30-099 


30*143 


29-815 


30-051 


29*947 


29-802 


29970 


1870 


30*006 


29*878 


30-053 


30-165 


30-075 


30*121 


29-991 


29*979 


30-083 


29*752 


29*819 


29-918 


29*987 


1871 


29*830 


30-031 


30*061 


29-827 


30*086 


29*936 


29-863 


30*029 


29-893 


29-968 


30-000 


30-110 


29969 


187a 


29*642 


29-826 


29*810 


29-914 


29*912 


29*907 


29932 


»9*973 


29-855 


29714 


29-690 


29-592 


29*813 


1873 


29-756 


30*089 


29*808 


30-003 


29*973 


29*967 


29967 


29*939 


29-968 


29-867 


29-889 


30*292 


29-960 


1874 


30*073 


30*038 


30*200 


29-883 


29-982 


30-114 


30-000 


29-958 


29-927 


29*889 


29*961 


29*797 


29*985 


1875 


19.944 


30*047 


30*156 


30-057 


30019 


29*916 


29-967 


30-043 


30*042 


29*790 


29-811 


30-122 


29-993 


1876 


30-280 


29*810 


29-575 


29-860 


30-136 


29*990 


30-076 


29-942 


29*795 


29938 


29-883 


29490 


29*898 


1877 


29*845 


29*934 


a9-755 


29*771 


29-882 


30-015 


29-922 


29-874 


30-066 


30*033 


29-697 


30-047 


29-903 


1878 


30*161 


30-283 


30-071 


29-840 


29-793 


29944 


30*037 


29*758 


29-994 


29-784 


29-751 


29-728 


29-929 


1879 


30*036 


29-542 


29*990 


29*698 


30-011 


29*815 


29-802 


29-845 


29-978 


30-131 


30-217 


30-325 


29*949 
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Mean Pbebsube of the Ant in London, reduced to Sea Lbtxl, abbahosd in Decides. 



Period. 


January. 


Febmary. 


March. 


April. 


May. 


Jane« 


Jdy. 


1774-1780) 
1787—17891 
1750—1799 
1800 — 1809 
1810 — 1819 
1820— 1829 
1830 — 1839 
1840 — 1849 
1850 — 1859 
i860 — 1869 
1870— 1879 


Ins. 
29*9607 

29*9978 

297978 
29-9520 
30*0408 
30-0222 

29"9337 
29-9411 
29-8940 

29*9573 


Ins. 

29-8715 

30*0173 
29-9460 
298935 
30-0487 

29*9344- 
29-9245 

30-0098 

30-0130 

29*9478 


Ins. 

29*9200 

30*0364 

30-0184 

29*9259 

29-9500 

299567 

29-9714 

30*0314 
29-8174 

299479 


Ins. 

29-9577 

29*9114 
29*9458 

29*9274 
29-9123 

29-9440 

29-9061 

299337 
30-0112 

29*9018 


Ins. 

29-9727 

30-0076 
29*9557 
29*9084 
29*9690 
29*9980 
29*9591 
29*9264 
29*9681 
29*9869 


Ins. 

29*9632 

30*0134 
30*0620 
30*0049 
30*0478 
299390 
29*9780 
29*9818 
30-0011 
29*9725 


Ins. 

29*9500 

29-9364 
299647 
29-9455 

299549 
30-0009 
29-9651 
29-9796 
29-9S90 
29-9557 


zoo years. 


29*94974 


29*96065 


29*95755 


29*93514 


29*96519 


2999637 


29-96418 


Period. 


Angust. 


September. 


October. 


NoTember. 


December, 


Year. 


1774— 1780) 

1787-1789J 
1790— 1799 
1800 — 1809 
1810 — 1819 
1820 — 1829 
1830 — 1839 
1840 — 1849 
1850— 1859 
i860— 1869 
1870— 1879 


Ins. 

30-0266 

29-9998 
29-9777 
30-0014 
29-9610 
29*9611 
29-9609 
299851 

299494 
299340 


Ins. 

29-9329 

29*9572 
29-9857 
30-0370 
29-9619 
29-9169 
29*9682 
30-0288 
29-9451 
29-9601 


Ins. 

29-9276 

29*8940 
29*9519 

29*8487 
29-8886 
30-0160 
29-8658 
29-8761 
29-9352 
29-8866 


Ins. 

29*9022 

29*8856 
29*8465 
29*8959 
29-9289 
29-8672 

29*8756 
29-9713 

29*9594 

29*8718 


Ins. 

30*0024 

299273 
29-7690 
298795 
29*9285 
29-9731 
30*0199 
299993 

29*9654 
29*9421 


Ins. 

29*9490 

29*9654 
29*9351 
29*9350 
29*9660 
29*960^ 
29-9440 
29*9720 
29*9540 
29*9387 


100 years. 


29-97570 


29*96938 


29*90905 


29-90044 


29*94065 


29-95200 



DISCUSSION. 

Mr. Ellis testified to the great care and trouble which Mr. Eaton had taken 
in the preparation of this Paper, remarking that the Table now eiven was by no 
means a mere extension of that contained in a former volume of uie Proceedings, 
but the result of a complete re- discussion of the observations from the beginning. 
One point brought out was the difficulty of determining periodical barometric 
variations in this latitude as compared with tropical stations, at which the period- 
ical variations were comparatively large, and the accidental variations small, 
just an opposite condition to that existing in our latitude. This was seen in the 
different character of the annual curve for different periods of 20 years, gathered 
from Mr. Eaton's Table, as compared with the curve for 100 years. 

Mr. Whipple inquired whether the subsidiary dips in the curve, in April and 
July, were due to any abnormal months, or whether they were borne out by a 
number of observations. 

Mr. Strachan said that the main fact brought out in the carve of mean pres- 
sure was that the absolute maximum fell in June and the absolute minimum in 
November, and even another 100 years of observations, it might safelj be assomed, 
would not alter the positions of these points of the curve. 

Mr. C. Harding said that in the Greenwich curve, for 20 years, there were no 
dips in April and July. He thought the agreement between the 20 years' 
average and that for lOiO years was striking. 

The President (Mr. fevmons) thought it would be very interesting if Mr. 
Eaton would give a chart snowing the annual fluctuations of atmospheric pressure. 
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** Results of Meteorological Observations made at Stanley ^ Falkland Islands , 
1876-77." By William MARiaoTT, F.M.S., ABBietant-Secretary, 

[Read Jane 16th, 1880.] 

Scarcely anything being known of the climate of the Falkland Islands, 
Mr. F. E. Cobb's offer to place his observation books in the hands of the 
Society was gladly accepted. These observations were made at Stanley 
Harbour, on the east coast of East Falkland : lat. 51°41' S, long. 57''51' W. 
The observations were made at 9 a.m. throughout the 8 years 1875-77 ; 
others were occasionally made at 9 p.m., but these are not sufficiently 
numerous to be utilised in the present paper. An aneroid was used till 
April 12th, 1875, but as its index-error is unknown, its readings have not been 
reduced. On April 18th a standard Fortin barometer was set up, and employed 
during the remainder of the period. The thermometers were mounted in 
a Stevenson Screen over grass, on ground gently sloping towards the harbour, 
and were about 60 feet from the shore. The thermometers were standard 
instruments of Casella's make, but had not been verified; they, however, 
appear to be fairly correct, the readings of the several instruments agreeing 
very closely together. A Robinson's anemometer was mounted on a pole, 
and read daily during the greater part of 1876 and 1877. 

As the observations extend only over 8 years, the period is too short to 
give reliable mean results. A few brief remarks may, however, be made 
upon some of the special characteristics of the climate. 

Atmospheric pressure is very variable, rapid changes constantly occurring. 
The mean pressure for 1876 was 29'616 ins., and for 1877, 29-575 ins. ; 
the highest monthly mean during the 8 years was 29*761 Ins., in September, 
1875, and the lowest 29*842 ins., in February 1876. The maximum observed 
pressure was 80*479 ins. on July dlst, 1877, at 9 a.m., and the minimum 
observed pressure 28*559 ins. on September 19th, 1877, at 9 a.m. The 
warmest month is January, and the coldest July. The annual mean tem- 
perature is about 48^. The maximum temperature registered during the 
8 years was 76°*0 on January 27th, 1877, and the minimum 18°*9 on July 
17th, 1877. Both solar and terrestrial radiation are great, the black bulb 
thermometer rising considerably in the day, and the minimum thermometer 
on the grass falling much below the air temperature at night. 

Although the rainfall is not large, the annual amount being about 20 ins., 
yet the number of rainy days is considerable, the rain falling generally in 
small quantities. The distribution of the days of rain, snow, hail, thunder- 
storms and fog is shown by symbols in the accompanying tables. 

The wind is very variable owing to frequent squalls, but the prevalent 
direction is from the west. The average daily velocity of the wind is about 
840 miles ; the greatest velocity recorded during 24 hours was 799 miles 
on June 18th, 1877, and the least 66 miles on July 1st, 1877. 
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Th4i Winter Climate of Davos^ By C. Theodore Williams, M.A., M.D., 
F.R.C.P., F.M.S. 

[Bead June 16th, 1880.] 

The effect of moimtain olimates on health and disease is a subject which, at 
the present moment, is largely interesting the medical profession and the 
general public. A great therapeutic experiment is being carried on every 
year in the east of Switzerland, sometimes with good, and sometimes with 
evil results. 

Whilst it is the business of medical societies to discuss the influence of 
climate on the human body ; the study of the climate itself and of its various 
factors, which produce such powerful results, is the special province of the 
Meteorological Society, and it is to its accumulated experience and acquired 
wisdom that we must look for aid to elucidate the various remarkable 
phenomena of mountain climates. 

Among the high altitude sanitaria of Europe, Davos at present enjoys the 
greatest reputation, partly on account of its easy accessibility and partly on 
account of certain peculiarities of position and shelter, which will presently 
be considered. 

The valley of Davos lies in the Canton of the Grisons, between the 
valley of the Lower Rhine and the Upper Engadine, and has to the north of 
it the fertile vale of the Prattigau, a tributary of the Rhine valley, and to 
the south, where it expands into the Landwasser Thai, and eventually joins 
the Albula, it is shut in by the Piz D'Aela and the Tinzer Horn, which form 
picturesque features in the landscape. 

The valley runs &om NNE to SSW for about ten miles in length, with an 
average breadth of about a third of a mile ; being, for the most part of this 
extent, a plain gently sloping towards the south, and varying in elevation 
from 5,400 to 4,500 feet. Davos Platz is 5,105 feet above the sea level. 

The protecting mountains rise somewhat precipitously to a height of from 
7,000 to 10,000 feet, and on the west side there is no break in the chain ; 
on the east side four valleys open, one of which leads by the Fluela Pass 
into the Lower Engadine, but none of these penetrate the solid bulwark of 
mountains, which rise in the Jacob's Horn and Schwartz Horn to the height of 
from 8,000 to 10,000 feet, and even the Fluela Pass, at its summit, is 7,890 
feet high. 

The head of the valley is formed by a wooded height called the Davoser 
Eulm, over which the ordinary approach, namely by road from Landquart, is 
made. On this side the shelter is increased by the Rhaetikon range rising as 
a second line of defence. To the south, owing to the widening character of 
the valley and to the distance of the protecting mountains, it is somewhat 
open to winds, and from this quarter comes the Fohn or south-west wind. 

The mountains immediately surrounding the valley have no glaciers, and 
are free from snow in summer, their sides being clad with a variety of pines. 
The intervening plain consists entirely of meadow land, through which a 
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small stream, the Landwasser, flows from the Davoser See to join the Albnla 
river and eyentiiallj the Rhine. 

In the summer, therefore, snow is hardly visible at Davos with the excep- 
tion of a few patches on the more lofty and distant momitains, and the scene 
presents an aspect both smiling and pastoral. 

The villages of Davos Platz and Davos Dorfli, distant one mile apart, lie 
on the western side of the valley on the slope of the Weissflnh, and thus 
have a plain of half a mile in width to the east. 

These particulars are mentioned to enable the Fellows of the Society to 
appreciate the exact situation of the locality whose winter climate we will 
now describe. 

Observations.— W[. Arthur W. Waters, F.G.S.,* made some meteorological 
. observations during the winter of 1870-71, using for the minimnm tempera- 
tures Hermann's spirit metallic thermometer, and for the solar radiation a 
black bulb thermometer in vacuo. His minimum readings reached as low 
as — 29^*5 C, which is a lower point than any recorded in my tables ; the 
solar maximum did not exceed 52° C, a figure considerably below many 
subsequent readings. 

Dr. Frankland made thermometrical observations, at Davos D5rfli, during 
a fortnight of the winter 1878-74, which displayed the remarkable results of 
the solar maximum in this cHmate. 
. During the autumn of 1876, the Bev. Francis Bedford, F.M.S., then 
English Chaplain at Davos, brought an excellent set of instruments from 
Messrs. Negretti and Zambra, which had been verified at Eew, and com- 
menced a careful set of observations at Davos Platz, in the grounds of the 
Hotel Belvedere. The instruments were a maximum and minimum thermo- 
meter, a dry and wet bulb hygrometer, and a solar radiation thermometer, as 
well as an aneroid barometer. 

Mr. Bedford carried on the observations during the winters 1876-77 and 
1877-78, when he quitted Davos, and during the following season they 
were continued, at my request, by Mr. Beginald Gunnery, B.A. 

During this last season they have been taken by Mr. and Mrs. MacMorland, 
the latter the authoress of ** Davos, by One who knows it well.*' 

Position of Instruments. — The Stevenson Screen, containing the thermo- 
meter and hygrometer, stands 4 feet above the ground and 46 feet from the 
hotel, which is slightly elevated above the valley ; the road leading up to the hotel 
runs to the south of the screen and the ground falls rapidly towards the road, 
so that the screen itself stands on the edge of a declivity and is very freely 
exposed to the air. A little in front of this is the black bulb radiation ther- 
mometer, situated somewhat close to the screen, and it is possible that from 
this source it receives some reflected heat. 

The observations for the four seasons have been condensed into Tables I. 
and n., constructed on the same patterns as the excellent ones in Mr. 
Marriott's paper on the meteorological observations taken at Bossini^res.i 

* EHmatologisohe Notlzen uber den Wmter im Hoohgebirge. 
t Quarterly JouiDal of Meteorological Society, Vol. m., p. 215. 
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Table I. contains the monthly means of the barometer, the monthly and 
winter means and the extremes of the thermometer and of the solar maximam 
thermometer, and the means of the hygrometer. It will be seen that the 
winter season consists of 6 months, from October to March inclosive. March 
1879 is omitted through absence of the observer. On the other hand, Sep- 
tember 1879 is added for purposes of comparison, but is not included in the 
winter season. 

■ 

Barometer, — These observations were taken on a duly compensated aneroid 
barometer at 9 a.m. daily, and, unfortunately, none appear to have been 
made with the mercurial barometer.* They are complete for the winters 1876-7 
and 1879-80 ; for the former the mean is 24*62 ins., and for the latter 
25-02 ins. 

Temperature. — Observations have been taken three times daily, viz. at 7 
a.m., at 1 p.m. and at 6 p.m. 

The mean temperature has been reduced from the mean of the nn^T^mnnn 
and Tninimum readings for each season, and is as follows : — 

1876—7 80-6 Fahr. 

1877—8 28-8 „ 

1878—9 26-8 „ 

1879—80 27-8 „ 

giving a mean of 28°*1, a very low temperature to live in. The maxima 
range from 75^, registered in October 1876, to 10°*2, in December 1879 ; 
the mean maximum of the four years being 89°. The minima range from 
48°*1, in October 1876, down to — 16^*7, in December, 1879 ; the mean 
minimum for the four years being 17^*8. 

Table U. further analyses the maxima and minima, and we see that the 
maximum exceeded 60° Fahr. on 16 days only, in 1876-7, on but 9 days in 
1878-9, and oi> but 8 days in 1879-80 ; that it fell below 20° on two days in 
the first winter, on 10 days in the third winter, and on 18 days in the last 
winter. 

The minimum fell below 0° Fahr. on 7 days in 1876-7 ; on 11 days in 
each of the winters 1877-8 and 1878-9, and on 15 days in last winter; these 
low readings occurring during the months of December and January, the 
absolute minimum, viz. — 16°*7 Fahr., being reached on December 9th. 

* Some observations on the meronrial barometer for the winter of 1879-80 have 

been published in the * Davoser Blatt.* They are taken by Heir Steffan, at 7 ajn. The 

means are subjoined : — 

Inches. 

1879 October H*99 

November 24*80 

December ^'9^ 

1880 January •• .. •• •• 25*00 

February ,« 24*80 

March • .. 25*00 

Winter Mean • • • • 24*90 
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WILLIAHS — TBI OUHATB OP DAVOS. 



HoDtbfi. 


No. of Days on which tha 
Maiimiua Tetcperat lire was 


►J 


No. o[ Daye on whioh tbe 
Minim am Temperftlore vaa 


1 


a 


Between 


"o 


•a 

1 


Betwoan 


! 


IP" 


3"° 
40° 


40' 

50° 


so" 
60° 


60" 
7o^ 


0" 
A 

.0= 


10° 
20* 


20" 

30» 


s 


50". 


1876. October 




a 

6 
7 


7 
13 
S 


»4 

7 


3 

3 


I. 




33 

14-7 

19 

J4-< 


4 


3 

7 

3 

5 


's 

1 

13 
7 


G 
.J3 
J5 


" 


4 


20 


+3-1 

34-8 
33 
30*4 
ii-i 

3*'3 










.877. January 

Februarj ... 


■j 






Totol 


« 


3t 


46 


60 


a? 


.a 


4 




7 


1! 


45 


69 


35 


4 


13 




1877. October (■■dajB) 

NoTember 

December 




9 


9 

9 


■■ 
16 


"i 






13 

20'5 


6 


5 
7 


.. 

9 
19 

8 


3 
5 
3 


6 




^^ 


35 

30-5 


' Febrn^""":: 




uJda :::::: 








1878. Ootobar 

1879. JuiiuTy 

Fobniaiy 


e 

3 


i 

3 


4 
'7 
7 
8 
19 


1 

3 


13 


s 




3i'5 
14 
ii-S 

i8-J 


I 


4 
6 


16 

8 

'7 


6 

7 
8 

4 


3 




'7 

3 


39S 

37-S 

*3 

35 

3" 


Total 


10 


38 


S5 


36 


'3 
16 


8 


' 




I 


53 


53 


27 


27 












9 
3 


18 
'7 


4 
7 

3 
j6 
'4 


8 




ag-8 
■6 

187 
285 
356 


a 
7 


8 

8 

'1 


4 

IS 


17 
7 

S 
'5 


4 
3 




5 

a 


34'9 

36 

2S'S 

MJ 

311 

32's 


'^^NovemU".;:;:: 

18S0. Jannaiy 


■; 


MMOh 




Total 


13 


34 


63 


44 


=.l. 






s 


39 


63 


48 


18 




9 





8<dar-radiation Thermometer. — ^Th«se observationa have been taken at 
BDUBet. The reeolta are remarkable, bb showing the large amoiuit of sunshine 
enjoyed bj the Dstob valley. 

The monthly means are given m the 10th column of Table I., and yield for — 



1876—7 
1877—8 
1878—9 
1870—80 



lU-8 
lU-l 
118-4 
118-0 



pving a mean of 114°-4. 

The records of the four years range from 81° to 166°, 160° being a not 
nDoommon temperature on a clear atill day. 

Br. Frankland made the following experiment, which bears on onr black 
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bulb thennometer obserrations. He placed a plain mercurial thermometer 
in a box lined with black cloth and with its top covered with plate glass a 
quarter of an inch thick, and exposed this to the snn^s rays. On December 
22nd, 1874, he found that the thermometer rose at 2 p.m. to 105° Cent., 
or 221° Fahr., that is, 9° above the boiling point at sea level and 21° above 
that for the Davos altitude. Dr. Frankland remarks that, *' considering the 
rays were not concentrated, this result was extraordinary.*** 

The comparison I made last year between Greenwich, Cannes and Davos, 
brings out the solar maximum results in a striking manner. 

BLACK BULB THEBMOMETEB in vacuo. 



Months. 


Greenwich. 


Cannes.! 


DavoB. 


Mean. 


Max. 


Mean. 


Max. 


Mean. 


Max. 


November 1878 
December 1878 
January 1879 
February 1879 


59-8 
488 

43-4 
594 


79*9 
6i*o 

638 

81*4 


966 

86*8 

907 

101*0 



122*0 

105*0 

119*0 

I2Z'0 




ZIZ*I 

90*0 
zzo*7 
ZZ3-6 


Z57^ 
Z47-0 
Z41-0 
z66*5 



Hygrometer. — ^The dry and wet bulb thermometers have been used. During 
the year 1876-77 the observations were taken at 9 a.m. and at 7 p.m., and the 
percentage of relative humidity for each month is shown in the ladt two columns 
of Table I., the averages for the season being for the 9 a.m. observations, 
70 per cent., and for the 7 p.m. 72 per cent. The hour of observation was 
afterwards changed, and in the subsequent winters the readings were taken 
once daily, viz. at 1 p.m., the reason, I believe, being that this hour was 
considered more important to invalids than the former hours, when they 
would be naturally indoors. Some doubt being thrown on the value of the 
records for the third winter, I have purposely omitted them. The second and 
fourth winters yield, as might be expected from the time of observation, 
much drier averages — ^the percentages of relative humidity being 68 and 62 
respectively. The average temperature of the dry bulb for the last wintw 
was 85°*8, for the wet bulb 80°* 8; the average percentage for relative 
humidity last January was 40. 

Rain and 5noir.— No records appear to have been kept of the amount of 
rainfall, but the number of days on which rain or snow fell, or which were 
either fine or cloudy, were registered and are given in Table HI. 

As may be concluded from the temperatures given, but little moisture fell 
in the form of rain, and nearly the whole was precipitated as snow. 

Nobody appears afraid of a snowstorm at Davos, and invalids are seen 



• Proceedings of the Royal Society, Vol. XXII. p. 319. 

t These observations were kindly supplied by one of oar Fellows, Dr. Marcet, F.B.S. 
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TABLE m. 



Season. 


No. of Days. 


Fine. 


Cloudy. 


Bain or 
Snow. 


1876, Ootober 


20 
10 

15 

14 

7 

12 


7 
8 

8 

8 

xo 

6 


4 

X2 

8 
9 

IX 

13 


Noyember 


December 


1877, Jannftnr 


February 


March •.••••••••• 


Total 


78 


47 


57 


1877. October (i i days) 

NoTcmber •• 


7 
»5 

9 
14 
16 

5 


. . 

5 

xo 

7 

7 
10 


4 
10 

X2 

xo 

5 
16 


December •.... 


1878. Jannary 


February 


March • •• 


Total 


66 


39 


57 


1879. October 

Noyember 


22 

7 
20 

22 

17 
22 


2 

9 
6 

4 
6 

3 


7 

»4 

5 

5 

6 

6 


December ............ 


1880. January •• 


February .............. 


March 


Total 


no 30 


43 



yalking about with imponity, partly because from the absence of wind the 
lakes £Edl perpendicularly, and partly because from the dryness and low 
.emperature they do not melt on touching the clothes and are easily shaken 
>ff. 

The question arises here on how many days can an invalid go out during a 
Davos winter ? This is difficult to determine by figures alone, as so much 
lepetids on the individual's sensitiveness, but, from inquiries I have made, I 
relieve that in a bad winter about frds of the days may be counted on for 
)utdoor exercise, and in a good winter, like the last, nearly fths. One 
patient of mine, a lady, told me that she went out every day last winter 
without suffering any harm, and a very sensitive consumptive, who had spent 
^ters in the South of France and Egypt, stated to me that he calculated 
;hat he had been kept in the house five days in each month during the 
printer. 

Winds. — Table lY. gives the principal winds and their respective prevalence ; 
but it unfortunately only extends over two winters and a part of a third, 
md no note seems to have been made of the force of the wind, an important 
element. All observers agree, however, that the wind force is slight, owing 
k) the protected character of the valley. The most frequent winds are the 
^, NE and SW and, while the first two are scarcely felt, the Fohn or SW 
wind is dreaded, on account of the change it brings about in the weather* 
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It is accompanied frequently by a rise in temperature of some degrees, 
and if it prevail on several successive days, snow melting follows. 

TABLE lY.— Winds at DavoB. 



Months. 


N. 


NE. 


E. 

>3 

5 
z 

4 

% 




SB. 




2 

z 
z 

4 


S. 


8W. 


w. 


NW. 


Z876. October 


z 
6 

Z2 
ZZ 

z6 


7 

5 

7 
10 

8 


4 

z 

3 

z 

2 



4 

z 

z8 

ZZ 

z 
5 


z 



2 




z 


November 

December 


Febmaiy 

MATOh 




Total 


65 


39 


»5 


ZZ 


40 




3 


1877. October (iz days) .. 

November 

December 

Z878. Janaarv 



8 

ZZ 

z6 

9 
23 





% 
t 














3 







2 

9 

% 


6 



1 

z 
7 

Z2 

8 


8 
z 







z 
6 

3 






February 

March 




Total 


67 


3 





3 


19 


39 


z8 


zo 


1878. December 

1870. Janaarv 


zo 
»3 


4 

z 

2 







z 




6 
6 

3 


5 
9 

Z2 


4 

2 

4 


3 



3 


Febmazy 




Total 


38 


7 


z Z5 26 


zo 


6 



In the above Table the slightest current has been noted ; but the great 
feature of the climate is the marked stillness of the atmosphere, and were it 
not for this it would hardly be possible for very delicate people to endure the 
extreme degrees of cold which prevail. 

No amount of figures, however, will enable the Fellows to realise the 
conditions of the Alpine winter climate like a personal visit to Davos ; and it 
was with this object that I travelled there for the third time in December 
1878, arriving from Landquart by sledge in a snowstorm. The next day, 
between 9 and 10 a.m., I witnessed a splendid sunrise over the snow-dad 
valley, with its beautiful succession of tints reminding one of supilar 
phenomena seen during glacier expeditions in summer. A slight mist which 
hung over the valley dissolved, and soon after I ascended the Schatz Alp, 
the hill to the west of Davos. The snow lay about three feet deep, but the 
walks had been swept and the seats cleared for visitors. The sky was deep 
blue, the air still and the sun shining brightly, and the reflection of the snow 
crystals made neutral tint spectacles, which are generally worn, desirable. I 
found that I could soon leave off my overcoat, and after awhile I tried the 
experiment of sitting down. This was comfortable enough, provided the 
feet were kept off the snow— which otherwise chilled them — on footboards, 
such as are provided by the Eur-Yerein. 

On my return home I found the invalids in numbers either walking about 
with parasols and spectacles, or sitting in the covered balconies, which are 
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built exposed to the south, enjoying the sunshine, and showing its influence 
in their browned faces, while some were driving in sledges, and the hardier 
ones skated on the frozen ponds, or occupied themselves in the Canadian 
amusement of " toboginning." Nevertheless, that day the maximum in the 
shade was only 24°, the minimum was — 4°, the solar maximum being 188°. 

To show how completely the heat is dependent on the direct rays of the 
sun, and how little on the state of the atmosphere, Mrs. MacMorland mentions 
that if on a typical sunny day a walker turns his back to the sun, his breath 
immediately forms a frozen incrustation on his moustache and beard t 

The sunset was as beautiful as the sunrise, and it seemed to me that these 
phenomena must make up to some extent for the monotony of the scene — the 
dark blue sky and bright sunshine and the extent of snow. After dark I took 
another stroll, and though the thermometer was — 2°, I managed to keep warm, 
as there was no wind. The houses are so thickly built with double windows, 
and so well lined with a wainscot of wood and warmed with German stoves, 
that people do not feel the cold much indoors. 

The winter season commences about the middle of October, when the 
snow begins to fisdl : the valley becomes dazzling white, and the waterfalls are 
converted into bluish stalactites of ice. The air is crisp and exhilarating ; and 
this state of .things continues, with few breaks, till the month of April, when 
the snow melting, the roads become slushy and the atmosphere so damp that 
it is considered desirable for invalids to quit the mountains and betake them- 
selves elsewhere till the 1st of June, when the summer season begins. 

I am fully aware that the above observations are incomplete, but they are 
accurate as far as they go, and give, I hope, a general idea of the climate of 
an Alpine High Level Sanitarium in winter ; and I trust that, with additional 
instruments, such as, for instance, a good mercurial barometer and a rain 
gauge, next year's observations may be rendered more complete. 

The pecuHar effects of the Davos winter climate seem to me to depend on 
the following conditions : — 1. The rarefaction of the atmosphere. 2. Its 
dryness. 8. The absence of strong currents, ovnng partly to shelter and 
partly to the uniform layer of snow spread around. 4. The large percentage 
of the direct solar rays reaching the locality owing to rarefaction of the air, 
and also the considerable amount of heat reflected from the extensive snow 
plain in front of the village of Davos Platz. 

My best thanks are due to Dr. Buedi, of Davos, for furnishing some of 
tho data of this paper, and to Mr. Marriott for several hints in the arrange- 
ment of the tables. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

May 19th, 1880. 

Ordinary Meeting. 

George James Symons, F.R.S., President, in the Chair. 

Thomas Hunt Edmonds, Brideetown, Totnes ; 

Francis Ekless, Woohiton Lodge, Woolston, Southampton ; 
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A. Henry Taylor, 5 Clifton Crescent, Folkestone ; and 
Thomas Turner, J.P., CuUompton, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

" Variations in the Barometric Weight of the Ijower Atmospheric StraU in 
India." By Prof. £. Douglas Archibald, M.A., F.M.S. (p. 169.) 

" A Sketch of the Winds and Weather experienced in the North Atlantic 
between latitudes 30° N. and 50" N. during February and March 1880.*' By 
Charles Harding, F.M.S. (p. 142.) 

" On the Meteorology of Moraflferpore, Tirhoot, for the year 1879." By 
Charles N. Pearson, F.M.S. (p. 182.) 

Mr. D. WiMSTAMLEY exhibited and described his Solar Radiograph. 



June 16th, 1880. 

Ordinary Meeting. 

George James Symons, F.R.S., President, in the Chair. 

Frederick W. Barry, B.Sc., M.D,, CM., F.8.S., Nicosia, Cyprus ; 
Arthur William Martin, 21 Alderley Street, Cape Town ; and 
Cuthbert £. Peek. Wimbledon, 
were balloted for and auly elected Fellows q| the Society. 

Senor Antonio Aouilar, Real Observatorio, Madrid ; and 
Dr. H. Hildebrand Hildebrandsson, Observatory, Upsala, 
were balloted for and duly elected Honorary Members of the Society. 

The following Papers were read : — 

''Ozone in Nature, its Relations, Sources, and Influences, &c.** By Johh 
MuLVANY, M.D., R.N. (p. 184.) 

" The Average Height of the Barometer in London." By Henry Storks 
Eaton, M.A., F.M.S. (p. 191.) 

Notes on a Waterspout observed by Lieut. A. Carpenteb, F.M.S., H.M.S. 
< Sparrowhawk,' March 23rd, 1880, at Morant Cays, S£ of Jamaica, at i 
distance of 300 yards. 

Surface of Water. — The approximate diameter of the area of distorbanee 
was 25 yards; from it appeared a revolving drum of steam which scattered 
at a height of 40 feet. The water in the vicinity was not disturbed. 

Spout — ^The tube of the spout was regular, with a dark centre, as if hollow, 
and edges light, as if thick, giving it the appearance of a hollow tube of steam 
just condensed, the whole tube being in texture that of steam just after issning 
from a pipe before turning quite white. Rapid sinuous waves occasionally ran 
about the upper portion. The lower end of the tube appeared to reach rather 
more than half way down to the sea from the cloud above. 

The edges of the spout were perfectly regular, except at its junction with the 
cloud, where they were woolly. 

Eevolution. — It was impossible to say with certainty which way it was revolv- 
ing. The revolution of t|;ie steam was obvious, but its direction uncertain. The 
revolution of the tube was not certain, but there was evidently rapid movement 
of particles in revolution. 

Claude. — Nimbus, with tendency to cumulus. A little cumulo-atratas about 
Upper clouds, nil. 
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Bough Sketch of Watenpoat. 

rometer was not affected at the time, bat stood a little below its ayerage 
ring the day. Time of phenomenon 7 a.m. 

clear calm day, with heayy clouds in the rooming (from which the 
ned) and very hot in the afternoon. 
'ys of sunshine were yery marked all day. 

'OYNBEE remarked that Capt. T. W. Freeman, of the S.S. * Nestor/ 
his log :— February 16th, 1880, 3° 3&' N, 100*» 22^ E, " 10-30 a.m.— Saw 
sent waterspout close to the ship. I could plainly see the water running 
antral vortex in innumerable parallel lines, while the outside of the 
imed ta be formed of a network of lace. It lasted about 10 minutes. 
Iwind on the water reminded me of a St. Catherine's wheel.** The 
S, force 1, at 8 a.m., and £SE, force 1, at noon ; at 10 a.m. there was a 
lower. 



)f a Balloon Ascent from Lewes on March 23rd, 1880. By Captain J. 
PLBR, R.M.R., and Captain H. Elsdalb, R.E. 

cent was made in the balloon * Crusader/ of abont 25,000 cubic feet 
at 2' 10 p.m., with an excellent 

gas, lifting 561b. per 1,000 
t. The ground current at 

rss variable ; general direction i « i ^ 

N ; pressure about ilb. per ^ ' ° '^ 

ot ; rate 14 miles an hour. 
Ki elevation of 300 up to 

the current was nearly W ; 

it veered in a more northerly 

and above 1,500 feet it was 

ibout 7 miles from Lewes, and 
; Wood, the balloon, then at 
) feet, began to diverge from 
e in a remarkable manner, 
tompanying sketch represents 
ital plan of the path of the 
o, a being her proper course 
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in approaching the wood, due to the then prevailing current, and b, 6, 6 her sub- 
sequent path. 

The balloon described, as will be seen, two considerable loops in her horizontal 
course. During this time her behaviour, viewed in a vertical plane, was 
extraordinary and unprecedented. Atter flapping for a few moments, as if 
suddenly caught between opposite currents, she ran down upon the wood below, 
in a manner suggestive of a whirlpool of air. It was necessary to throw out 
great quantities of baJlast to check her descent and keep her off the trees. When 
at last checked in her downward course, and close to the ground, she rose rapidly 
with the strong ascending force due to the loss of about 1501b8. of ballast It 
was then necessary to let out eas bv opening the valve, to prevent an upward 
run, which would have carried the buloon to a dangerous height. 

Hardly had an approximate equilibrium been again established, at an eleva- 
tion of about 1.000 feet, when Uie same conditions occurred again, the balloon 
running so rapidly down upon the wood that we were amone the trees before we 
stopped her descent. After this process had been two or three times repeated, 
and the balloon had arrived for the second time at the point marked e in plan, we 
thought it best to haul her down among the trees for shelter. This was done 
with the assistance of some woodcutters who were on the spot. 

We then towed the balloon captive out of the wood by the aid of two ropes. 
This operation was attended with much difficulty owing to the fitfiil and variable 
character of the wind, and the balloon at one point was beaten down into the 
trees for a time ; whilst elsewhere we found it advisable to keep her close to the 
ground under the shelter of the trees, to await the pubsidence of the blast. 
Small boughs were whirled about in the wood at times, when the gusts were 
strong. 

Captain Elsdale ascended again about a quarter of an hour later alone, from 
a point just outside the wood. Neither he nor Captain Templer, who obserred 
the course of the balloon from the ground, then noticed anything irregular or 
unusual. The currents had however veered a little, so as to carry the balloon 
more easterly than at first. 



DISCUSSION. 

Capt Templer said that the woodcutters who helped them to secure the balloon, 
verified what had taken place, and he had also seen several boughs blown off the 
trees. 

Mr. Scott said that the fact of the balloon being driven down when it came 
within the influence of the whirlwind would doubtless be held by M. Faye and 
others to afford strong evidence of the descent of the air in cyclones in general. 

The President (Mr. Symons) inquired whether it was simply twiss or 
branches that were blown off the trees ; and, if the latter, the greatest thicxnesi 
which was noticed to have been broken through ? 

Capt Templer said the branches were about the size of a man*8 arm. 

" Kesults of Meteorological Observations made at Stanley, Falkland Islands, 
1875-77.*' By William Marriott, F.M.S., Assistant Secretaiy. (p. 199.) 

** A New Thermograph." By William David Bowkett. 

The portion of the instrument directly influenced by variation of temperatore 
consists of a flattened metallic tube (Bourdon's pressure gauge tube) bent into a 
semicircle. This tube is completely filled with linseed ou, and hermetieally 
sealed. One end of the tube is fixed to the bed plate of the instrument ; the 
other, or free end, is connected by a short link to a simple lever movement, 
which multiplies the first movement about 2^ times. 

The long arm of this lever traverses radially the recording surface, a paper 
disc. This disc is divided by concentric circles into degrees, and by radii into 
hours and their sub-divisions. The disc is caused to rotate by means of ordinary 
clockwork once in twelve hours. 

Any variation of temperature to which the instrument is subjected will 
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produce s yariation in the pressure exerted by the liquid within the carved tube, 
causing a proportionate alteration in its curvature. The movement thus pro- 
duced, bemg communicated to the lever, causes the end of the long arm to 
approach or recede from the centre of the rotating disc ; and in doing this a line 
is traced (by the pen carried at the extremity of the lever) whose relation to the 
concentric circles marks the temperature, and to the radii, marks the times of 
occurrence of those temperatures. 

Each circle corresponds to 5° F., conmiencing with zero at the circumference, 
and terminating at W* near the centre. 

Owing to the comparative incompressibility of liquids, the tube is not appre- 
ciably ifiected by barometrical changes. 

The instrument is fairly accurate, and can be made much more so, its errors 
being caused by the slight friction of the working parts ; but the chief merits 
claimed for it are portal^ity and economy in constnictioQ. 



DISCUSSION. 

Mr. B. Latham thought that the thermogriq[>h would be affected by atmos- 
pheric pressure. 

Mr. BowKETT said that he had tried the instrument mider an air-pump and 
had not found it to be appreciably aflected by variations of pressure. Of course 
it must be affected to some extent, but owing to the incompressible nature of 
liquids, the error, theoretically, would not exceed, with the ordinary barometrical 
variations, one-thirtieth of a degree Fahrenheit. 

Mr. Elus said that he had tried the thermograph in a room in which the range 
of temperature had been about 15^ during the time of trial, and had found tluit 
the thermograph indications agreed very fairly with those of an ordinary 
thermometer. 

The President (Mr. Symons) said that thermographs on this principle were 
in use at the Montsooris Observatory, Paris. He thought it would be much 
better if the cards, instead of being circular, were rectilinear. 

** The Winter Climate of Davos.'* By Ouables Theodore Williams, M.A., 
M.D., F.M.S. (p. 203.) 
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METEOBOLOOT OF ENGLAND FOB QUABTBB ENDING MABCH 81, 1880. [1] 

Report on the Meteorology of England for tlie Quarter ending MARCH 
81sT, 1880, tcith 'Monthly Ahstra>cts of Observations made at the 
Society* s Second Order and Climatological Stations, By William 
Mabbiott, Assistant- Secretary. 

Atmosphebic Pbebsube was above the average. 

In January the mean pressure, reduced to sea-level, was 80*87 ins. The 
highest readings were in the south-east, and the lowest in the north. The 
maximum occurred in the east on the 7th, and in the other districts 
generally on the 20th or 21st ; the highest being 80-690 ins. at Ramsgate at 
9 a.m. on the 7th. The minimum took place at all stations on the morning 
of the 1st, the lowest being 29*527 ins. at Scaleby. 

In February the pressure was much lower, and subject to greater 
oscillation than in the preceding month ; the mean was 29*76 ins. The 
highest readings were in the south-east and south, and the lowest in the 
north and north-west. The maximum occurred in the south-east on the 
morning of the 8rd, in the north on the evening of the 24th, and in the 
south-west on the morning of the 25th ; the highest being 80*528 ins. at 
Babbacombe on the 25th. The minimum took place in the west and north 
on the 16th, and in the south-east on the morning of the 17th ; the lowest 
being 28*484 ins. at 1 p.m. on the 16th at Carmarthen. 

In March the pressure was in excess of, and much more uniform than, 
that of the previous month ; the mean being 80*11 ins. The distribution 
of pressure varied but sHghtly over the country; the highest readings, however, 
were in the south-east and east, and the lowest in the north and west. The 
maximum occurred it all stations on the morning of the 8th, the highest 
being 80*577 ins. at Wakefield. The minimum took place in the west on 
the morning of the 8rd, and in the south on the morning of the 81st, the 
lowest being 28*885 ins. at 9 p.m. on the 2nd at Scaleby. 

AiB Tempebatube was a little below the average. 

In January the mean temperature was 88°*4, and varied from 88^*6 at 
Llandudno, and 36°-9 at Scarborough, to 80°*7 at Marlborough, and 81''*3 
at Strathfield Turgiss. The weather was fine, dry, and cold, especially from 
the 18th to the 29th. The maximum occurred generally on the 1st, and 
at a few places on the 81st, the highest being 58^*8 at Shrewsbury on the 
1st, and 59^*4 at Teignmouth on the 81st. The minimum temperature took 
place chiefly on the 20th, 27th, 28th, and 29th, the lowest being 1^*0 at 
Alston on the 20th, and 8^*6 at Marlborough on the 28th. The mean daily 
range of temperature was 9°*7. 

In February the mean temperature was 41^*1, and varied from 44°*6 at 
Llandudno, and 48^*6 at Babbacombe, to 88°*5 at Buxton, and 89''*0 at 
Kelstem. The weather throughout the month was mild, wet, and squally. 
The maximum temperature occurred on various dates, the highest being 
57°*6 at Aspley Guise and 56^*6 at Wakefield on the 1st, and 67^*8 at 
Teignmouth on the 21st. The minimum temperature took place chiefly on 
the Ist, 6th, 6th, 9th, and 25th; the lowest being 21''*6 at Strathfield 
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Tnrgiss on the Ist, and 22°'l at Alston on the 9th. The mean daily range 
was 11*0. 

In March the mean temperature was 42^*1, and varied from 45^*2 at 
Babbacombe, and 45°' 1 at Carmarthen, to dd°*2 at Buxton. The weather 
was very fine, dry, and mild. The maximum temperature occurred on the 
25th, 29th, or 80th, the highest being 65^-1 at Southampton on the 26th, 
and 64^*6 on the 80th at Strathfield Turgiss. The miniTnum temperature 
took place on the 20th, 24th, and 29th, the lowest being 19°«9 at Throeking 
on the 20th, 18°*7 at Alston on the 22nd and 24th. The mean daily range 
was 14°-6. 

Rainfall was much below the average. 

In January the rainfiall and number of rainy days were very small at all 
stations. The monthly falls varied from 2*55 ins. at Dartmoor, and 1*84 in. 
at Cockermouth, to 0*06 in. at Lowestoft, and 0*17 in. at Churehstoke and 
Eelstem. At Harestock, near Winchester, rain fell on two days only. The 
greatest daily falls occurred mostly on the 1st, 16th, and 22nd, the largest 
being 1*25 in. at Dartmoor on the 21st. Snow fell at many places from the 
18th to the 18th. 

In February both the rainfall and number of rainy days were large, 
especially in the south-west. The monthly falls varied from 11*60 ins. at 
Dartmoor, and 6*45 ins. at Buxton, to 1*62 in. at Scarborou^^, and 1*78 in. 
at Bamsgate. The greatest daily falls occurred mostly on the 15th, 16th, 
and 18th, the heaviest being 1*75 in. at Dartmoor on the 15th. 

In March the rainfall was greatest in the north and wtet, and least in the 
east and south. The monthly falls varied from 5*95 ins. at Dartmoor, and 
8*80 ins. at Buxton, to 0*20 in. at Bamsgate, and 0*89 in. at Norwood. 
The greatest daily falls took place mostly on the 2nd and 81st, the heaviest 
being 2*88 ins. at Dartmoor, and 1*68 in. at Buxton on the 2nd. Snow and 
hail fell in the west on the Ist, and thunderstorms occurred at a few places 
on the 8rd and 10th. 

Foo was prevalent all over the country on many occasions in January and 
March. The fog was especially dense and persistent in London from 
January 26th to February 8rd. 

-^iKD. — ^In January SW winds prevailed frt)m the 1st to the 6th, £ and 
NE frt)m the 7th to the 26th, and S or SW to the end of the month. A 
gale occurred at some of the stations on the 1st. Calms and variable aire 
were reported from several places. In February the wind was squally, and 
chiefly from the SW. Gales and strong winds were experienced on several 
occasions. In March SW winds blew generaUy from the 1st to the 7th, and 
on the 8lBt, while E winds prevailed from the 8th to the 80th. Severe 
gales were felt at several places on the 1st and 2nd« 



Notes bt the Obsebvsbs. 

Babbacombe, January. — ^This has been another dry, cold month. No rain 
fell after the 17th. It was the 15th consecutively cold month since November, 
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1878. The temperature was remarkably equable from the 28r(l to the 25th, 
only ranging 8^-8 in the 8 days. The weather was generally very dull, gloomy, 
and misty. In the 8 days from the 5th to the 12th no sun was visible. 

February. — The month has been mild, wet and stormy, with great variations 
of the barometer. The mean temperature was 6^*9 warmer than that 
of January; and was the first occurrence of monthly temperature above 
the average since October, 1878. On the 16th a severe SSE to SW gale 
blew, reaching a velocity of 59 miles in the hour from noon to 1 p.m., the 
direction being SSW. Vegetation is backward. 

March, — It has been a mild, damp month. The weather was warm and 
wet, with SW winds and low barometer in the first week, and on the 8l8t ; 
but generally dry with E winds and high barometer from the 7th to the 29th. 
Fog was unusually prevalent in the second week. A violent and prolonged 
WSW gale blew on the 2nd and 8rd, exceeding a velocity of 50 miles in each 
of the 8 consecutive hours from 6 p.m. on the 2nd to 2 a.m. on the 8rd. 

Cheltenham, January. — ^A remarkably dry and calm month; generally 
cloudy, with exceptions at the end of month, when though the wind was from 
the 8 the days were beautifully bright. Fogs were common during the frost, 
and the hoar-frost was very beautiful. 

February, — ^Atmospheric pressure very variable, accompanied by heavy 
storms of rain and wind ; heavy rain during the chief part of the month. 

March, — ^A very dry month, with steady barometric pressure ; light winds. 

Cbotdon, January, — ^This was remarkable as being the 15th unseasonably 
cold and the 4th very dry month in succession, for a severe frost at its 
close, which, being unaccompanied by snow, penetrated the ground to a very 
unusual depth, and for the high pressures so frequently indicated by the 
barometer. Many tea-scented roses, although well protected with hay, have 
been much injured. Total fall of rain smaller than in any January in Croydon 
for at least 20 years. Duration of bright sunshine recorded 47 hours. 

February, — This was the first warm month since October 1878, and 
the first wet one since September last. Barometer was low and variable. 
Throughout the whole of the last 12 days of January and the first week in 
this month, or for nearly 8 weeks, the temperature of the soil at 1 foot remained 
within 2^ of the freezing point. Total duration of recorded sunshine 62* 6 hours • 

March, — On the 25th the air temperature rose 85^ and afterwards fell 82^. 
A peach on a S waU came into flower on the 15th, or nearly a month earlier 
than last year, and a Pyrus japonica on an E wall on the 20th, or 11 days 
earlier. On the 2nd the total velocity of the wind was 684 miles and the 
highest velocity in any 1 hour 88 miles — direction WSW, North-easterly 
and easterly winds prevailed for 896 hours, or 16^^ days. 

Dabtmoob, January 18th. — Six inches of snow measured this morning. 

Hilungton, January, — The first 4 days and some in the latter part very 
fijie. Mist prevailed to an exceptional degree. The driest January for many 
years past, the rainfall being 1*79 in. below the mean of 14 years. 

February, — ^Altogether a mild and pleasant month, with fog at the beginning 
and wind in the latter part. RainfEdl 0*28 in. above the mean of 14 years. 
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March, — A fair amount of sun, with overcast mornings and evenings ; 
more fog than usual. The rainfall 0*24 in. less than the mean of 14 years. 

Lowestoft, February. — This has heen a fine, seasonable month, very 
valuable to the farmer for his agricultural operations. 

Mansfield, January. — This has been a remarkably fine month. 'With the 
exception of a little fog in the evening and morning occasionally, there was a 
remarkable freedom from the dense fogs that have occurred elsewhere. 

SoARBORouoH, January. — The month has been remarkable for high baro- 
meter readings, and the smallness of the rainfall. The average nun&ll for 
this month during the preceding 14 years being 2*01 ins., there is consequently 
a deficiency of 1*67 in., and in no instance in the above period has the 
January fall been so small, representing, as it does, only about one-sixth of 
the usual supply. The mean temperature of the air was 1^*8 below the 
previous 12 years* average. The sea temperature at one fathom below the 
surface was 89^*8, or about 2° colder than the average of the previous 8 years. 

February. — The average height of the barometer has been 0*64 in. lower 
than that of the previous month, while the average temperature was 2°'4 
above that of the preceding 12 years, and 6^*0 milder than the corresponding 
month last year. The rainfall was 0*08 in. less than the February avera^ 
of the previous 14 years. The mean sea temperature was 40^*2. 

March. — The month commenced with rain and strong westerly winds, bnt 

after the first few days the weather became more settled, and the usual dry, 

cool, easterly spring winds prevailed up to the end. The barometer was 
high and steady during last three weeks. The mean temperature was 0^*7 and 

the rainfidl 0*15 in. above the average ; the number of rainy days, however, 

being less by 4i. Average sea temperature was 42^*8. 

South-BournE'On-Sea. — The total duration of sunshine was in January 

57*80 hours, February 72*60 hours, March 168*95 hours. 



EBBATA. 

DAB.TUOOBr—September 1879— Bainfall, for 8*09 ins. read 9*42 ins. 

„ „ Greatest fall, for l*21in. on 28thread 1*88 in. 

on 6th. 
„ „ No. of rainy days, for 16 read 17. 

Yearly TabU 1879--Rainfall, for 86*68 ins. read 87*86 ins. 

„ „ No. of ramy days, for 227 read 228. 
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List of Second Obder Stations, with the Names of the Observebs, &o. 



Station. 

Babbaoombe 
Buxton 

Carmarthen 
Cheadle 
Cheltenham 
Chorohstoke 



County. 

Devon 
Derby 



Lat. Long. 



Above 
Sea. 



Observer. 



50*»29'N. 
63 14 



Cioydon(Addi80ombe) Surrey 
Dartmoor 

(Prince Town) 
Downside 



Carmarthen 61 52 
Stafford 52 68 
Gloacester 61 54 
Montgomery 62 81 



HUlington 

Kelfltem 
Leaton 

Uandndno 
Lowestoft 

Kansfield 
Marlboroogh 

Norwood 
Bamsgate 
Scaleby 
Soar borough 



Devon 

Somerset 

Norfolk 

Lincoln 
Salop 

Carnarvon 
Suffolk 

Notts 
Wilts 

Surrey 
Kent 

Cumberland 
Yorks 



South Bourne-on-Sea Hants 
Strathfield Turgiss Hants 
Wakefield Yorks 



61 23 

60 83 

61 16 

62 48 

68 24 
62 46 

68 21 

62 29 

63 8 
61 26 

61 26 
61 20 

64 68 
64 17 

60 44 

61 20 
63 41 



S^'srW. 293 E. E. Glyde, F.M.S. 



1 64 W. 987 



4 18 W. 

1 67 W. 

2 3 W. 
8 6 W. 
4 W. 



188 
646 
184 
649 
201 



^. J. Sykes, F.B.A.S., 

G. J. Hoarder, M.D. 
J. 0. PhiUps, J.P., F.M.S. 
B. Tyrer, B.A., F M.S. 
P.Wright. F.C.S..F.M.S. 
E. Mawley, F.M.S. 



8 69 W. 1360 W. H. Tooker. 
2 29 W. 692 



83 £. 88 



388 
266 



Bev.T.L.Almond,O.S.B., 

F.M.S. 
Bev. H. E. B. Ffolkes, 

M.A., F.M.S. 
D. G. Briggs, F.M.S. 
Bev. E. V. Pigott, M.A., 
F M S 
79 J. Nicol.* M.D., F.M.S. 
86 S. H. Miller, FJIXS., 

F.M.S. 
849 W. Tyrer, F.M.S. 
1 48 W. 471 Bev. T. A. Preston, BLA., 

F.M.S. 
W. Marriott, F.M.S. 
Bev. T. £. Egan, O.S.B. 
B. A. Allison, F.M.S. 
F. Shaw, F.M.S. 
T. A.Compton,B.A.,M.D., 

low. 196 Bev.'c.H. Griffith, B.D., 

F.M.S. 
1 30 W. 96 H. Clarke, L.B.O.P., 

F.M.S. 



7 W. 
2 67 W. 

8 60 W. 

1 46 E. 

1 12 W. 



6 W. 

1 25 E. 

2 52 W. 

23 W. 

1 48 W. 



184 
106 
111 
130 
90 



Notes on the Tables on pages 6, 8 and 10. 

Column 1 is the mean of the readings of the Barometer at 9 a.m. and 9 p.m. 
corrected for temperature and reduced to sea-leyel. 

Column 4 is the mean of the readings of the Dry-Bulb Thermometer at 9 a.m. 
and 9 p.m. 

Columns 5 to 10. The Maximum and Minimum Thermometers are read and set 
at 9 p.m., aud the readings entered to the same day. 

Columns 13 and 14. The Relative Humidity is calculated by dividing the elastic 
force of vapour, at the temperature of the dew-point, fur the month, by that at 
the temperature of the air (i.e. dry-bulb reading). 

Columns 15 and 16. The Amount of Cloud is estimated according to the scale 
— 10, representing a cloudless sky, and 10 a completely covered or overcast 
sky. 

Columns 17 to 20. The Rain is measured at 9 a.m., and the amount entered 
to the previous day. A fall of '006 in. and above constitutes a day of rain. 

Column 21. When any Snow falls it is entered as a day of snow. 

Columns 22 and 23. When the mean of the 9 a.m. and 9 p.m. observations of 
the amount of Cloud is less than 2*0, this is called a day of clear sky^ but when 
the mean is above B'O it is called an overcast day. 

Column 24. When the Force of the Wind is 7 and above (on the scale — 12) 
this is counted as a gale. 

Columns 25 to 33 give the sums of the observations of the Direction of the 
Wind at 9 a.m. and 9 p.m. 
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List of the Oldcatolooioal Stations. 



Station. 



Alston 

Aehbnrton pmich 

Aspley Ghiise, WoDorn 

BeiMxm Stoop 

Belper 

BlAokbnm 

Blackpool 

Bridgetown, Totnes 

Boz^iill, Hereford 

Oardifl 

Oheeter 

Cookermonth 

OolwYn Bay 

Oranlelgh 

Cromer 

Onllompton 

Bastbonme 

Farley 

Qoemsey 

Harestook, Winohester 

Hodflook, Worksop 

nfraoombe 

Isleworth 

Kenilworth 

Limayady 

Loughborough 

Maker, Devonport 

Oakamoor 

Portsmouth 

Boss 

Soarborongh (St. Nioholas) 

Sidmonth 

Somerleyton 

Southampton, (Highfleld) 

St. Miohaels-on-Wyre 

Stapleton 

Swarraton, Alresford 

Teignmouth jBitton) 

„ fWoodwayJ 
Throoking, Bunthigford 
Torquay (jOastle College) 

„ (Booombe) 
Tunbridge 
Tnnbridge Wells 
Ventnor 
Watford 

Weston-super-mare 
Worthing 



Coonty. 

Cumberland 

Devon 

Bedford 

Stafford 

Derby 



Abore 
Sea. 
Feet. 



Authority* 



Lanoashire 

Devon 

Hereford 

Glamorgan 

Cheshire 



1146 

584 

438 

1816 

844 

618 

81 

107 

276 

48 

66 



Cumberland 144 



Denbigh 

Surrey 

Norfolk 

Devon 

Sussex 

Stafford 



180 
286 

90 
808 

24 
688 



Channel Isles 180 



Hants 


804 


Notts 


66 


Devon 


86 


mddlesez 


68 


Warwick 


890 


Londonderry 


66 


Leicester 


169 


Cornwall 


890 


Stafford 


860 


Hants 


80 


Hereford 


818 


Yorkshire 


161 


Devon 


186 


Suffolk 


60 


Hants 


140 


Lancashire 


86 


Cumberland 


400 


Hants 


810 


Devon 


60 


Devon 


886 


Herts 


484 


Devon 


166 


Devon 


400 


Kent 


99 


Kent 


600 


Isle of Wifitii 


80 


Herts 


288 


Somerset 


80 


Sussex 


81 



T. W. DiokinBon. 
F. Ameiy. 

B. B. Dymond, J.P., F.M.S. 

C. L. Wragge, F.M.8. 
J. Hunter, Jun., FJi.8. 

W. B. Bryan, MJnst.C.B., FJCS. 

C. T. Ward, F.M.S. 

T. H. Edmonds, FJf .8. 

T. A. Chapman, MJO. 

W. Adams, As80cJMLIn8t.C.E., F.U.8. 

A. O. Walker, FJ:i.S., F.M.S. 

H. Dodgson, li.D., F.li.8. 

A. O. Walker, FJi.8., FJf .& 
J. Bryan. 

J. Cooper, F.B.C.S. 

T. Turner, J.P., F Ji.S. 

8. Bretton, F Jf .8. 

C. L. Wragge, F Jf .8. 

F. B. Car^, M J)., F.M.8. 

Lt. CoL H. 8. Knight, F.B.A.S., F.M.S. 

H. Mellish, FJi.8. 

B. J. Slade-King, ILD. 
Miss B. A. Qnnerod, F.1LS. 

F. Slade, Assoc If JustCB., F.M.B. 
W. B. Fawoett, F.M.S. 

W. Berridge, F.M.8. 

Bev. P. H. Newnham, M.A., FJi.S. 

C. L. Wragge, F.M.S. 

B. B. Power, L.B.C.P., F.M.S. 
H. Southall, FJIS. 

J. McClelland. 

W. T. Badford, M.D., FJIS. 

Bev. C. J. Steward, MJL, F.M.S. 

Bev. H. Garrett, M.A., F.M.S. 

Bev. P. H. Hornby. 

T. H. Walker, LJLC.P., F.M.S. 

Bev. W. L. W. Byre, M JL, F.M.8. 

W. C. Lake, MJO., F.M.8. 

G. W. Ormerod, M.A., F.M.8. 
Bev. C. W. Harvey, MA., F.M.S. 

C. J. Harland, F.M.a 
H. Hoarder, F.MS. 
W. C. Punnett, FJf .8. 
F. Green, M.A., F.M.S. 
J. Codling. 

J. Hopkinson, FJi.S., F.M.a 

W. B. Perrett. 

W. J. Harris, MJt.C.8., F.M.a 



NoTBS ON THE TABLES ON PAGES 44 and 45. 

The observations at the Climatological Stations are taken once daily, viz, at 
9 a.m. The Minimum Temperature is entered to the morning on which it is 
read, while the Maximum Temperature and the Rainfall are entered to the 
previouB day. 
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Report on the Meteorology of England for the Quarter ending DECEMBER 
81bt, 1880, with Monthly and Yearly Abstrticts of Observation^ made at 
the Society* s Second Order and CUmatological Stations. By William 
Mabbiott, F.M.S., Assistant-Secretary. 

Atmosphbbio Pbbssube was below the average and subject to considerable 
oscillation. 

In October the mean pressure, reduced to sea level, was 29*91 ins. The 
highest readings were in the north-west, and the lowest in the south-east. 
The TnaximuTn occurred in the north on the 11th, and in the other districts 
on the morning of the 14th, the highest being 80*486 ins. at Cheltenham. 
The minimum took place on the morning of the 28th, the lowest readings 
reported being 28*698 ins. at Babbaoombe at 7 a.m., and 28*711 ins. at 
Scarborough at 9 a.m. 

In November the mean pressure was 29*94 ins. The highest readings 
were in the south, and the lowest in the north. The TnATimnm occurred in 
the north on the 21st, and in the other districts on various dates ; the highest 
being 80*546 ins. at 9 a.m. on the 21st at Buxton. The minimum took 
place at most stations on the 16th, except in the south, where it was 
recorded on the 18th ; the lowest reading was 28*440 ins. at 9 a.m. on the 
16th at Llandudno. 

In December the mean pressure was 29*91 ins., and varied considerably, 
the readings being much higher in the south-west than in the north. The 
maximum readings occurred on the 7th, the highest being 80*680 ins. at 11 
a.m. at Babbacombe. The minimum took place in the west on the 28rd or 
24th and in the other districts on the 29th, the lowest being 28*860 ins. at 9 
p.m. on the 29th at Scarborough. 

Am Tbiifbbatubb was about the average. 

In October the mean temperature* was 44^*4, and varied from 49^0 at 
Bamsgate, 47^*9 at Lowestoft, and 47^*8 at Babbaoombe, to 40^*9 at 
Buxton, and 41^*4 at Churchstoke. The weather was cold, wet and stormy 
throughout the month. Low temperatures prevailed generally from the 20th 
to the 25th. The maximum temperature occurred mostly on the 1st, except 
in the south-east, where it was recorded on the 4th and 5th. The highest 
readings were 68°*1 at Bridgetown, and 67^*2 at Marlborough on the 1st, 
and 67°*7 at Portsmouth on the 4th. The minimum temperature took place 
on various dates, chiefly on the 20th, 22nd, 24th, and 25th, the bwest 
readings being 18^*4 at Buxton and 19^*5 at Blackburn on the 20th, 18^*8 
at Alston, and 19^*5 at St. Michaers-on-Wyre on the 22nd, and 2^*0 at 
LeaUm on the 24th. The mean daily range of temperature was 18^*0. 

* The mean of the 9 a.m. and 9 pjn. readings. 
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In November the mean temperatore was 41^*8, and varied from 44^*8 at 
Babbaeombe, 44''*6 at Llandudno, and 48°-7 at South Bourne, to 88°*6 at 
Buxton, and 88°*9 at Alnwiok and Scaleby. The weather during this month 
WIS, generally fine and mild. The maTimum temperature oceuired generally 
on the 18th. The highest readings were 62°*7 at Hodsock, 6(P-9 at Golwyn 
Bay, QOP'l at Burghill, and 60^*6 at Oakamoor. The TniTiimnm temperature 
took place mostly between the 20th and 28rd. The lowest readings were 
8^*9 at Alston and 14^*6 at Leaton on the 21st, and 12^*4 at Buxton on the 
22nd. The mean daily range of temperature was 12°*0. 

Li D&cember the mean temperature was 41^*1, and varied from 44^*8 at 
Babbaoombe, 44^*7 at South Bourne, and 48^*5 at Llandudno, to 87^*8 at 
Buxton, and 88°*0 at Alnmck and Scaleby. The weather throughout 
the month was mild and damp, and at some places dull and gloomy. The 
maximum temperature occurred generally in the north on the 6th, and in the 
other districts on the 10th. The highest readings were 580«8 at Hodsoek 
and 56^*6 at Loughborough on the 6th, and 57^-5 at Teignmouth and ITT'S 
at Bridgetown on the 10th. The minimum temperature took place on yarioos 
dates, but chiefly on the 17th, 22nd, 26th and 81st. Hie lowest readings 
were 18°*6 at Leaton on the 17th, 14^*9 at Buxton on the 21st, and 5°'9 at 
Alston and 16^*0 at Stapleton on the 81st. The mean daily range of 
temperature was 9^*9. 

Rainfall was in excess of the average. 

In October the rainfall from the 4th to the 9th, and from the 25th to the 
28tb, was exceptionally heavy, Ms exceeding 2 inches occurring on two or 
three occasions. The monthly falls varied from 9*89 ins. at Bridgetown, 
9*78 ins. at Ashburton, 9*70 ins. at Bamsgate and 9*06 ins. at Dartmoor, to 
1*88 in. at Scaleby, 1*62 in. at Stapleton and 1*82 in. at Cockermouth. On 
the 4th, £edls exceeding 1 inch occurred at nearly all places except in the 
north, east, and south-east. The greatest amounts measured were, 2*44 ins. 
at Babbacombe, 2*80 ins. at Torquay, 2*10 ins. at Ross, and 1'88 in. at 
Bridgetown. On the 5th heavy rain occurred in the north, the greatest M 
being 1*59 in. at Scarborough. On the 9th the ndn&ll was very heavy m 
the south-east, the greatest falls being 2*57 ins. at Tunbridge, 2-19 ins. at 
Tunbridge Wells, 2*18 ins. at Oroydon and 1*95 in. at Ramsgate. Rain feU 
heavily in the south and west on the 26th, and over the whole of the northern 
half of England on the 27th ; the largest amounts measured on the 26th 
were 2*00 ins. at Dartmoor, 1*46 in. at Churchstoke, 1*45 in. at Cardiff, 
and 1*44 in. at Burghill, and on the 27th 2*88 ins. at Buxton, 2*85 ins. at 
Oolwyn Bay, 2*28 ins. at Llandudno, 2*18 ins. at Wakefield, and 2*06 ins. 
at Leaton. Thunderstorms occurred in the south on the 7th and 8th. 
Snow fell at several places from the 19th to the 21st, and from the 26th to 
the 29th. 

In November the monthly falls varied from 10*78 ins. at Dartmoor, 
7*08 ins. at Ashburton, and 6*72 ins. at Stapleton, to 1*71 in. at Weston- 
super-Mare, 1*79 in. at Burghill, and 1*88 in. at Aspley Guise. The 
greatest daily falls, were 2*67 ins. at Ventnor, 1*68 in. at Eastbourne, and 
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1*45 in. at Bamsgaie on the 18tlb Snow ocenrred at several places from the 
15th to the 28rd. 

In December the rainfiEJl was very irregolarly distributed over the conntry. 
The monthly falls varied from 10*46 ins. at Dartmoor, 8*68 ins. at Boxton, 
7-91 ins. at Blaekbom, and 6*88 ins. at Carmarthen, to 2*00 ins. at Aspley 
Guise, and 2-07 ins. at Lowestoft and Ramsgate. The greatest daily falls 
oeeurred generally on the 19th, 22nd, and 29th, the largest amounts being 
1*66 in. at Alston, and 1*46 in. at Alnwick on the 29th, and 1*47 in. at 
Eastbourne ^id 1*48 in. at Dartmoor on the 19th. Snow fell ahnost daily 
in some part of the country from the 14th to the Slst. 

ff^iND.— In Oetoher the wind was strong in force, and chiefly from the NE 
tiO the 2(Hh, and was variable in directicm during the remainder of the 
month. Heavy gales occurred at many stations. In November the general 
dnreetion of tibe wind was £ from the 1st to the 5th, W or SW from the 6th 
to the 17th, E (x variable from the 18th to the 22nd, and W or SW from 
the 28rd to the end of the month. Gales were frequent, those on the 18th, 
16th, 25th, and 26th, bdng very severe. In December the direction of the 
wind was chiefly from the W and SW. Strong winds and gales were felt on 
several occasions. 

AuBOB^ were seen at many stations in different parts of the country 
on November 8rd, and in the north on ttie 20th, 2l6t, and 27th. 



Notes bt the Obsbbvbbs. 

Babbaookbb, October. — This has be^ a very wet, cold and stormy month, 
except from the 12th to the 18th, and on the last three days, which were 
fine. The total rain&ll, 8*74 ins., was more than double the average, and 
was the greatest monthly fall since December 1876. The extraordimury fall 
of 2^44 ins. on the 4th was the greatest daily M observed in this locality 
for at least 16 years past. The mean temperature was more than 10^ 
lower than Uiat of the previous month. The mean sea temperature was 
56°-8. 

November. — ^Though the temperature, rainfall and barometric pressure 
wen about the average, the weather was very variable. There were no fogs ,* 
but some very fine sunny days, especially the 8rd, 4th, 17th, 20th, and 27th. 
The meaa sea temperature was 51^*8. 

December. -^T)m has been a mild, damp and gloomy month. Boses, 
violets, jand ftritairoses were in, bloom after the 10th. Parhelia were seen on 
the Sndfc The mean sea temperature was 50^*1. 

Buxton, Oetoher. — On the 19th, the leaves began to fall ; on the 22nd, 
the leaves of the limes and sycamores had nearly all fiiUen ; and by the 
26th, most of the trees were leafless. 

GHBLTSNEAiiy October. — ^A month of very great atmospheric disturbance. 
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Sharp frosts oceoired on the 21st, 24th, and 80th. Sleet fell on the 26th. 
All beans, marrows, and geraniums, killed by frost on the 8rd. 

December, — ^A dull, damp month, especially the latter part, with high 
mean temperature and low atmospheric pressure. Snow fell on seven days, 
but never more than a sprinkling, quite insufficient to cover the ground. In 
consequence of the mild temperature the roses, lilacs, and clematis are 
putting out their spring leaflets, and much damage will be done if frost does 
not soon check them. 

Chubohstokb, • November, — ^Wheat has been put in under favourable 
circumstances, and the early sown has come up strong and well. Mangolds 
and a good bulk of the turnip crop have been housed and secured. Cattle 
as well as sheep have got much keep off the pastures, and winter supply 
should now be plentifrd. 

December. — Stock are doing well, but there is some complaint of sheep-rot. 
Roots were well secured, and i^pear to be keeping pretty well. Wheat 
strong and healthy. 

GooKBRMouTH, October, — ^A cold dry month, characterised by a prevalence 
>)f N and E winds. The driest October at this station during 18 years, and 
also the coldest. 

Obotdon, October, — On the 20th, snow began to fall about 8 a.m. and 
continued without intermission until 1 p.m. ; depth on grass, 8 ins., and on 
gravel path, 1 in. Very few of the large oak and elm trees in this neigh- 
bourhood escaped without the loss of one or more of their branches, many 
of these being over 80 feet in length. Nearly all the heavy rains of this 
month came with NE winds. All my dahlias were killed by the frost of 
the 21st, or more than three weeks earlier than in 1879. 

November. — Was remarkable for its great freedom from fog, for the low 
atmospheric pressures recorded on the 16th and 18th, and generally, for its 
singularly variable character. At mid-day on the 21st the atmosphere was 
so obscured by fog that houses became invisible at a distance of 80 yards. 
At the beginning of the month many deciduous trees still retained nearly the 
whole of their foliage, but the sharp frost of the 2nd caused the leaves to fall 
from them in unusually large numbers, and it was then remarkable to see the 
ground under, for instance, such trees as the almond, chestnut, ash, &c., 
thickly strewn with leaves which were still perfectly green. The last rose 
of the year was gathered on the 18th. 

December, — ^Was remarkable for its great freedom from fog and the 
frequent and heavy rains of the last 19 days, but more especially for the 
extremely variable character of its weather generally. On nearly half the 
days of the month the velocity of the wind at some time attained to or 
exceeded 18 miles in the hour. Throughout the whole of the first 18 
days the wind at no time blew from any point on the eastern half of the 
compass. 

DowMsiDB, October, — 18th, last swallow seen. 25th, mftrt'^a last seen. 
Walnut stripped of leaves. 27th, beech stripped. 
• HzLLXNOTON, Octobcr, — ^A wet sunless month, far below the average of 
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October in pleasantDess. Rainfall 2*67 ins. in excess of mean of 14 years 
186679. 

November, — ^Altogether a mild and pleasant month. 

Maeeb, OctoUr, — No snow or sleet here. Dartmoor covered with snow, 
down to about 900 ft. level, from 21st to 27th. 

Boss, October, — Coldest October I have registered since I began observing 
in 1868, probably coldest since 1842. 

Sgabbobouoh, October, — The air temperatare has been 2° below the 
average. The mean sea temperature was 62^*6. 

November, — ^The mean sea temperatare was 47°' 1, or about 4° warmer than 
that of the air. 

December, — The month has been mild with but little frost or snow, being 
2*^*1 warmer than the average, and in marked contrast with the exceptionally 
severe weather we experienced during the corresponding period last year. 
Mean sea temperature 44^4. 



m 
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DUBATION OF BbIGHT SuNSHDIB. 



Chorchstoke 

Croydon 

Hillington 

Eelstem 

Llandadno 

South Boome-on-Sea 



October, 
hours. 

71 
62 
48 
86 
60 
78 



November, 
hours. 

66 
60 
41 
66 

69 



December, 
hours. 

89 
26 
86 
46 
27 
84 



Tbmfebatubb of the Soil. 
Observations at 9 a.m. 



Depth 

below the October. 
Surface. 

o 

Babbacombe 1 ft. 62*8 

Beacon Stoop 1 „ 46-2 

» i» 2 „ 46-2 

Croydon 1 „ 60*0 

Farley 1 „ 47-6 

ff 2 „ 48-8 

u 8 „ 60-4 

M 4 „ 61-6 

Isleworth 1 „ 49*7 

»i 2 „ 62-6 

Lowestoft 1 „ 60*8 

Norwood 1 „ 60'0 

Oakamoor 1 ,, 49*3 

2 „ 62-2 



November. 

46*4 

89-6 

40-4 

42-8 

40-6 

42-0 

441 

45-6 

41-6 
44.4 

48-2 
41-6 
42*6 
46*8 



Deoember. 

46*9 
88*8 
89*4 
42*6 
89*7 
4M 
42*6 
48*6 
420 
48*7 
41-6 
41*9 
89*8 
411 
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List of Second Obdeb Stations. 



Station. 

Alnwiok 

Bsbbaoombe 

Buxton 



Gonnty. 

Northnm. 

Devon 

Derby 



Carmarthen Carmarthen 

Cheadle (Tean) Stafford 

Cheltenham Gloacester 

Chnrehstoke Montgomery 

Cn)ydon(Addi80ombe) Surrey 
Dartmoor Devon 

(Prince Town) 
Downside, Somerset 

Stratton on the Fosse 
Hillington Norfolk 



Kelstem 
Leaton 

Llandudno 
Lowestoft 

Mansfield 
Marlborough 



Lincoln 
Salop 

Carnarvon 
Suffolk 

Notts 
WUts 



Norwood Surrey 

Bamsgate Kent 

Scaleby Cumberland 

Scarborough Yorkshire 

South Boume-on-Sea Hants 



Lat. 

56°25'N. 

50 29 
53 14 

51 52 

52 58 

51 54 

52 81 
51 28 

50 88 

51 15 

52 48 

63 24 
52 45 

58 21 

52 29 

53 8 
51 25 

51 26 
51 20 

54 58 
54 17 
50 44 



Strathfield Turgiss Hants 51 20 

Wakefield Yorkshire 58 41 



Above 
Long. Sea. 
Feet. 

1**42'W. 218 
8 81 W. 293 
1 64 W. 987 

4 18 W. 188 

1 57 W. 646 

2 3 W. 184 
8 5 W. 549 
4 W. 201 
8 59 W. 1360 



Authority. 



J. Lingwood, F.M.S. 
E. E. Glyde, F.M.S. 
E.J.8ykes,M.B.,F.BA.S., 

F.M.S. 
0. J. Hoarder, MJ>. 
J. C.Phmps,J.P.,F.M.S. 
B. Tyrer. B.A., F M.S. 
P. Wright, F.C.S.. F.M.S. 
E. Mawley, F.M.S. 
W. H. Tooker. 



2 29 W. 592 Bev.T.L.Ahnond,O.S3., 

F.M.S. 
83 B. 88 Bev. H. B. B. Ffolkes, 

M.A., F.M.8. 

7 W. 888 D. G. Briggs, F.M.S. 

2 57 W. 266 Bev. B. V. Pigott, M.A., 

F M 8 

8 50 W. 79 J. Nicol,' M.D., F.M.S. 

1 45 E. 85 S. H. MiUer, FJI.A.S., 

F.M.8. 
1 12 W. 849 W. Tyrer, F.M.S. 
1 48 W. 471 Bev. T. A. Preston, M.A., 

F M 8 

6 W. 184 W. Marriott, F.M.S. 

1 25 E. 105 Bev. T. E. Egan, O.S.B. 

2 52 W. HI B. A. Allison, F.M.S. 

23 W. 180 F. Shaw, F.M.S. 

1 48 W. 90 T.A.Compton,B.A.,M.D., 

F M^ R 

low. 195 Bev. C. H. Ghriffith, B.D., 

1 80 W. 96 H. Clarke, L.B.C.P., 

F.M.S. 



Notes on the Tables on pages 54, 56, 58 and 60. 

Column 1 is the mean of the readings of the Barometer at 9 a.m. and 9 p.m. 
corrected for temperature and reduced to sea-level. 

Column 4 is the mean of the readings of the Dry-Bulb Thermometer at 9 a.m. 
and 9 p.m. 

Columns 5 to 10. The Maximum and Minimum Thermometers are read and set 
at 9 p.m., and the readings entered to the same day. 

Columns 18 and 14. The Relative Humidity is calculated by dividing the elastic 
force of vapour, at the temperature of the dew-point, for the month, by that at 
the temperature of the air (i.e. dry-bulb reading). 

Columns 15 and 16. The Amount of Cloud is estimated according to the scale 
— 10, representing a cloudless sky, and 10 a completely covered or overcast 
sky. 

Columns 17 to 20. The ilain is measured at 9 a.m., and the amount entered 
to the previous day. A fall of *006 in. and above constitutes a day of ram. 

Column 217 When any Snow falls it is entered as a day of snow. 

Columns 22 and 23. When the mean of the 9 a.m. and 9 p.m. observations of 
the amount of Ooud is less than 2'0, this is called a day of clear sl^^ but when 
the mean is above 8*0 it is called an overcoat day. 

Column 24. When the Force of the Wind is 7 and above (on the scale — 12) 
this is counted as a gale. 

Ck>lmnn8 25 to 93 give the sums of the obserrttioiiB of the Direction of the 
Wind St 9 a.m. and 9 p.m. 
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Bade 

Bnrghill, Hereford 
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Chester 

Oookermoath 

Ck>lwynBay 

Granleigh 

Oromer 

Oollompton 

Eastbonme 

Farley 

Oaemsey 

Harestodc, Winobester 

Hodfloek, Worksop 

Hfraoombe 

Isleworth 

Eenilworth 

liimayady 

Looghborongfa 

Maker, Deyonport 

Oakamoor 

Portsmoath 

Boss 

Bearboroiigh (St. Nidiolas) 

Sidmoath 

Somerleyton 

Soathampton, (Highfiel^ 

St. Miohaels-on-Wyre 

Stapleton 

Swarraton, Alresford 

Teignmonth jPBitton) 

„ (Wood way) 
Thro(^ing, Bontingford 
Torqnay COastle College) 

,, (Booombe) 
Tnnnridge 
Tonbridge Wells 
Ventnor 
Watfdrd 

Weston-saper-Maze 
Worthing 



CttmbexIanaiI4lf 



Devon 


684 


Bedf<»d 


433 


Stafford 


1216 


Derby 


344 


Lancashire 


513 


Lancashire 


81 


Hants 


134 


Deyon 


107 


Cornwall 


16 


Hereford 


276 


Glamorgan 


48 


Cheshire 


65 


Comberland 


144 


Denbigh 


180 


Soirey 
Norfolk 


226 


90 


Devon 


203 


Sussex 


24 


Stafford 


688 


Channel Ldes 180 


Hants 


804 


Notts 


66 


Deyon 


26 


Middlesex 


68 


Warwick 


290 


Londonderry 


66 


Leicester 


169 


Cornwall 


290 


Stafford 


860 


Hants 


20 


Hereford 


218 


Yorkshire 


161 


Devon 


186 


Soffolk 


60 


Hants 


140 


Lancashire 


26 


Cnmberland 


400 


Hants 


810 


Deron 


60 


Devon 


285 


Herts 


484 


Devon 


166 


Devon 


400 


Kent 


99 


Kent 


600 


Isle of Wight 


\ 80 


Herts 


228 


Somerset 


20 


Sussex 


21 



F. Amery. 

B. B. Dymond, J.P., F.li.S. 

C. L. Wragge, F.M.S., F.B.0.8. 
J.Hnnter;Jan.,A88oc.M.Inst.C.B.,F.M.S. 
W. B. Biyan, MJn8t.C.E., F.M.S. 

C. T. Ward, F.M.8. 

Adndral Sir B. J. Snlivan, 

T. H. Edmonds, F.M.S. 

J. Arthur. 

T. A. Chapman, MJ>. 

W. Adams, M.ln8t.C.E., F.M.S. 

A. 0. Walker, F.L.S., F.M.S. 

H. Dodgson, M.D., F.B.A.S., F.M.S. 

A. 0. Walker, F.L.S., F^.S. 
J. Biyan. 

J. Cooper, F.RC.S. 

T. Tomer, J.P., F.M.S. 

S. Bretton, F.M.& 

C. L. Wragge, F.M.S., F.B.O.S. 

F. B. Carey, M.D., F.M.S. 

Lt CoL H. S. Knight, FJI.A.S., F.M.S. 

H. Mellish, F.M.a 

B. J. Slade-King, MJD. 
Miss B. A. Ormerod, F.M.S. 

F. Slade, Assoc. M.In8t.C.E., F.M.S. 
W. B. Fawcett, F.M.S., <ft T. A. Mercer. 
W. Berridge, F.M.S. 

Bev. P. H. Newnham, M.A., F.M.S. 

C. L. Wragge, F.M.S., F.B.G.S. 

B. B. Power, L.B.C.P. 
H. Sonthall, F.M.S. 
J. McClelland. 

W. T. Badford, M.D., FJLA.S., F.M.8. 
Bev. C. J. Steward, M.A., F.M.S. 
Bev. H. Garrett, M JL, FJf.S. 
Bev. P. J. Hornby. 
T. H. Walker, lJB.C.P., F.M.S. 
Bev. W. L. W. Byre, M.A., F.M.& 
W. C. Lake, MJ)., F.M.S. 

G. W. Ormerod, MX, F.G.S., F.M.S. 
Bev. 0. W. Harvey, M.A., F.M.a 

C. J. Harland, F.M.S. 
H. Hearder, F.M.S. 
W. 0. Ponnett, P.M.S. 
F. Green, M.A., F.M.S. 
J. Codling. 

J. Hopkinson, FJi.a, F.G.S., F.M.S. 

W. B. Perzett. 

W. J. Hanis, MJl.C.8., F.M.S. 



Notes on the Tables on pages 62, 63 and 64. 

The observations at the Climatological Stations are taken onee daily, viz. at 
9 a.m« The Minimnm Temperature is entered to the morning on which it is 
read, while the Maximum Temperatore and the Rainfidl are entered to the 
pretnoui daj. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING MARCH 31, 1880. 



^^ ^-•*^/X'^i/V»#^^**^ •#%»*.^*%»**J«»^^****#».^^i*\/%^/»^#^*»**«.^^L^^^^^^W 



BeXABKS on the WeATQEB DURIKa THE QCJABTEB ENDING MaBCH 3IST, l88o. 

By James Glaisiier, Esq.) F.R.S.y jr. 

January was an exceedingly cold month, with the tiuiullest raln&ll since 1826, very high 
barometer readings throughout the month, and an absence of stronj^ winds. Several dg^ 
towards the end of the month were distinguished by very low temperatures ; the table on page 66, 
shows the minimum readings on those days at the several stations. 

February was a warm month, with a rainfall somewhat above its average, with high barometer 
readings during the first week, and low aflerwanls, and with strong winds occasionally. 

March was warm during the first half of the month, with frequent strong winds ; from the iith 
day the wind was mostly from the east, and occasionally the weather was cold ; the rainfall was 
small, and the readings of the barometer were high and constantly above their averages from the 
5th day. The month was most favourable for agricultural work. 

The few days of warm weather with which the year 1879 closed continued till the 5th day of 
January, the average excess of these five days wu^j 6^''. On the 6th a cold period set in and con- 
tinued to February 5th, the average deficiency uf temperature for these 31 days was 5^°, and firom 
Febniar}'6th to March 31st the weather wus with few exceptions warm, and the mean daily excess 
for these 55 days was 3*** 2. 

With January closed the very lon<^' period of 1 5 months in succession of the mean temperature 
of each month bi'ing below its average. The mean temperature of the 15 months ending January 
in every year from 1773 to 1880 is shown in the following table : — 

Table showing the Ml an Tkm l> r.u at uue of the Fifteen Months ending Januast, 

from 1771—1773 to 1878—1880. 
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From this table it will be seen that the mean temperature of the 15 months ending Jannary 
1880 wus 44" *o, and we have to go back to the years 1813-15 for a similar cold period, and still 
further back to the years 1783-85, for one of somewhat lower temperature, but in the year 1814 
both May and December were more than 2° above their average;!?, and in 1784 the month of May 
was 4^ above its average, September was 1'' aliove ; and January 1 785 was nearly J^ in excess 
of its average. Therefore there is no instance as far back as wu can go of 15 months in succession, 
every one being below its average. 

The readinys of tlie haronwier in the neighbourhood of I/ondon were above their a^eraffea 
from the 1st of January till the 4th of February without exception ; on many days together during 
this period the mean daily readings were between 0*6 in. and 0*7 in. in excess of the average, 
the mean amount of exce.ss for the 36 tUys ending February 5th was 0*44 in. From the 6th of 
February till the 4th Mareh the readings weie below their averages, except on four days, viz. :— 
Februar>' 13th, 23nl, 24tli, and 25th, on which days they were slightly above their averages, the 
mean amount of defect lor the 28 days ending March 4th was 0*31 in. From the 5th to the 
30th of March the re:idings were all above their average values, and the mean amount of excesfl 
for the 26 days was 0*20 in. The mean reading on tlie last day of the quarter was 0*47 in. below 
the average. 

The mean rcculivyiov the month of January was 30*204 ins., being 0*448 in. above the average, 
and higher than any value back to 1841 ; the neare.-*t approach was 3®' ' 77 i^^* »" t^« yoar 1858. , 

Tlie mean reading for the month of February was 29*634 ins., being 0*156 in. below the 
average. 

The mean reading for the month of March was 29*937 ^^^'* being o* 195 in. above the avenigo. 

The atmospheric pressure in January was greater than in December by 0*065 in., that in 
February was less than in Januar}' by 0*570 in., and tliat in March was greater than in February 
by 0*303 in. From the preceding 39 years' observations the mean pressure in January is lesi 



2 On the fFeaiher during ike Quatier ending March 315^ x88o. 

than in December by 0*030 in., that in February is greater than in January by 0*034 in., Bn&thit 
in March is lesi; than in February by 0*048 in. 

The mean increase of pressure from December to January from all stations was 0*068 in. The 
mean decrease from jHiiuary to February from all places was 0*593 in., and the mean incresK 
from Febrmiry to Murcb from ull titutionis "wnh o* 325 in. 

At Grernwivh the mean temperature of Jauuiir^' was higher than that in December by 0^*8, 
that in February' was Iiigher than that in January by 8° '6, and that in March was higher than 
that in February ))y 2^*/;. From the preceding 39 years' obser rations the mean temperature d 
January is lower than that of Di'cenilKrr by 1^*4, that of February is higher than that of 
January by o''* 8, and that of March is higher than that of February by 3*** 2. The increase 
of tnerxM tcwjH'.raturv from December to January from all places was 1^*2 ; the increase from 
January to February was 7'^' 2, and the further hicrease from Fcbruarj* to March was i°*5. 

The mean tenijtentture of the air for January was 33°* 2, being ;i^'^ and 5^*4, respectively, 
below the averages of the preceding ioq years, and 39 years. It was 1^*3 higher than the value 
in 1879, ^^^ ^'^^^^ ^^"^ exce]tiion it was lower than any \alue back to 1871. 

77ic mean temperature of the air for February was 41** "8, being 3°m and 2** '4, respectively, 
above the averages of the preceding 109 years, and 39 years. It was 3° '6 higher than the valoe 
in 1879. 

The mean tanpvraturc 0/ the air for March M'as 44°* 3, being 3'' '2 nud 2' '7, respectively, 
above the averages of the 109 years, and 39 years. It was 3*1 higher than the valoe io 
1879, and higher than any value since 1872. 

The mean temperature of the air for the quarter was 39^*8, being I'^'o above the average of 
the preceding 109 years, and 0^*1, below the average of the preceiUng 39 years. 

The mean high day temperatures if the air were 2°* 6, and 3° '3, respectively, above tbdr 
averages in February and March, but 5'^' 7, below in January. 

Table showing the Mimmtm Tkmlt.r.vti kks of the Air at the several Stations on the i9tii, 

20th, 2 1st, 25tli, 2rith, 27th, 28th, and 29th of January 1880. 
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l.v:; 


1 ay-;. 


Itf-J 


lfl-8 


I7*;i 


18-0 


Camdoii Sciuorc - 


•ji\;i 


inu 


2ii"-' 


1 ao-i; 


a«)*i 


19-2 


ara 


28-8 


Oiford - - - 


i«;. 


vrb 


17*8 


ail '5 


15-i 


18*0 


]b*a 


22-2 


Kiiyiitnn - - - 


ai*a 


1TI\ 


Ll)-4 


aG-4 


ly- 


lt)-2 


1.VI 


18-1 


Canlinirtnii 


L'2'it 


17«J 


IH-n 


a»-4 


a^-o 


18*4 


18-0 


330 


(llainlirid^e - - - 


iy."i 


IrtV. 


1:2 


2« n 


lys , 


ii;o ; 


17-ri 


51*0 


Rugby _ - _ 


MT. 


]'iH 


•-•"•'U 


a7'u 


arft : 


WO 


170 


17*0 


IjOWOflioft - - - 


•JIU 


wu 


1«*7 


ajri 


»!-8 


840 


sro 


]«'7 


Somerlnytoa 


lil-ii 


'j:;a 


•JMMJ 


aj'u 


air? 


al'J 


17*3 


3;;-7 


WolTorhAinptua - 


au'2 


Ui-2 


::on 


a?-- 


2.V3 , 


15-6 


19-8 


18*7 


Norwkh - - - 


21-0 


!Ji;o 


•Jir:, 


, ijiru 


2nr» . 


21-0 


lO'O 


22"0 


LeiviwUir - 


24'rt 


lK-«» 


•JU'O 


27-s 


2«*.> 


ao'O 


21-0 


17-0 


Ifottin^'bani 


M«5 


i.v:> 


is-o 


aS'o 


27-0 


17-6 


s2-a 


14-0 


Llaiiiluilno - - - 


£7-7 


»;-h 


L'4-2 


:«»*o 


27 •» 


85-.i 


82-0 


88-0 


Hlicfllobl - - - 


ffiiO 


*j|-o 


»;-» 


•JAt) 


2S'0 1 


21*7 


aS'a 


2$'5 


KelHtern(irnii:.:o- 


:!.-7 


!;.;■(» 


•J7 1 


a>5'» 


2^*1 


2a- 1 


181 


17*0 


Liverpoul - 


ys''! 


ia•^ 


i;j'n 


;;n-n 


a7-;J . 


W7 


aa-fi 


al-9 


lioltou 


•J")".' 


lM-7 


i:r-j 


a.%0 


VJ 6 


12*1 


14*0 


lJ-0 


lirrmentide- 


n'o 


n»-o 


i';.o 


27*0 


sro 


220 


25*0 


2tt-3 


Uull - - - - 


•J4"n 


u::-o 


w» 


57-" 


*jyn 


21- 


24-0 


21-0 


Stonyhurftt 


17 M> 


lU i 


LTH 


'M'5 


wr. ' 


230 


25*5 


80'il 


UradTord - - - 


•-7 1 


iirs 


rj'h 


1 aso 


271 


as* 7 


ado 


28*1 


Leedfl - - - - 


a;-0 


ITO 


as-o 


1 ais'o 


aro 


21-0 


19' 


82*0 


Cockcrniouth 


ij-y 


17-1 


Ih-:! 


ajj'i 


a-vs i 


80*6 


870 


wa 


KilloUi- - - - 


'JVl 


18 Ti 


l'.»*0 


as"8 


24-8 1 


2.^*2 


OK* 8 


87*4 


Carlisle - - - 


jM'fl 


ir.a 


in-.'. 


aa'O 


27a , 


S3-3 


80*8 


82*8 


Sunderland - 


HI"" 


Sit'o 


;l»-() 


«»•(» 


27-0 


»'0 


; 300 


81*0 


NorUi Sbiclds - - 


1W2 


11* '2 


»I0 


a7d 


a.v4 


S3-8 


28-0 


87-5 


Wariuyetowa (Ireland) 


ili'O 


10-0 


IflU 


ai-o 


aa'O 


88*0 


41-0 


44*0 



From thiH table it will be seen that on January 19th the lowest reading was 16''* 5 at Oxford; 
on the 20th wu6 io'^^*7 at Bolton; on the 2i6t was 12^*0 at Salisbury' ; on the 25^1 was 30*5 
at Oxford; on the 26th was 14°* 5 at Salisbury ; on the 27th was 12°* z at Bolton and is^'-o at 
Salisbury ; on the 28th was 8^*6 at Marlborough and 9^*5 at Salisbury, and on the 29th iras i3*'o 
at Cardington and 13°* 7 at Somerleyton. 



On the WeaAir diaing llie Quarter ending March 3 \it, 1S80. S 

71c MMM Am lu^t ttmptratara of tAa air -moK i°'3, and i'-;, respectively, abore thdr 
WOt^M in FebniAiy and March, bnt 5''-6, helow in J&Dnury. Thercforo the days and nigbti 
ware Tcrj cold in Januarr, but Hmcvhat vnmi both in February and Maich. 

Tkt mcbh dm'^ ramget of lemptrature wete 0° • 1 and i°-6, rcspectiTCly, above their averages 
In febniBTj and March, bnt the ^amc aa the average in Jannnry. 
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_ Tha BJgn minim (— > donotes 
MSn in the monlli of Janoarv a 
Ibrch both w ihc N. and S,W. 



' oupORiie t( 



7^ Jiill of rain at Greenwich in Jnuu.iry iroii o'.t in., Itcing 1 *(> ins. belnir the avcisge ; 
and back to iHij there is but one instance of no small a fail, viz. ; — In tlic year iSiG Then it 
was o',^ in. The fall in JTeliniary was t'.i ins.,Wiif!0'8 in. nho^'o the avern(>e; and the fall in 
Uarch n-a'i 0*6 in., beinj; I'o in. belov the aveni^, anil there are hi[t nine instances hikck to 1815 
of a Emaller lali of ruin in the month of March, *iz.; — 

In 1830 it wan o',i in. In 1S4,] it wu.i 0-5 in. In 1R52 it was o'l in. 

"'837 » o'Sin- ,. "84'J .. o-6in. -. 'SM >. 0-4 in, 

„ 1840 „ o',^iii. „ ifljo „ o-.^in. „ iS;4 „ 0*5 in. 

The foil of rain in the i|uaTter vraii s't ins., being i '8 in. below the aTCruge. 

T^hnderifDTBU occvrred on the 8lh of Fcbmar)- at Cardington ; on the i«t of March at EelttOlt, 
and on the loth at Cardington. 



JMtontafflMt Tmbb, Quarter midbiig Mardk iitt, 1S80. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING JUNE 30, 1880. 

Bkmarks on thb Weather DUBiNa the Quarter ending June 30TH) i88o. 

By Jambs Gt.atshkh, Esq., F^S., ffc. 

The weather in April was yariable. For a few days at the beginning of the month, the warm 
period which set in on February 6th continued, accompanied by strong S.W. winds. On April 6th 
the temperature declined below the average, the wind changed to the N.E., and remained there till 
the 16^ ; the wind then changed to the S.W., and the weather for a week was genial and warm ; 
after this it suddenly became cold again, and the remainder of the month was ungenial with 
strong N.B. winds. The month was showery and the aknount of rain was somewhat in excess of 
the ayeraga all over the country, but upon the whole it was a fine A{>ril month, very fayourable 
for agricultural work, following as it did a dry March. 

The first half of the month of May was cold ; N. and N.E. winds, at times blowing very strongly, 
were prevalent till the aist day ; then S.W. winds prevailed till the 30th, and the wind was again 
N.E. on the last day. The weather was generally fine and dry with occasional bright and warm 
sunshine, and there was very little rain. The nights were generally cold, the reading of the 
thermometer with its bulb on grass &lling fi;eqnently below 32^ at night. 

At the end of the month v^etation was somewhat backward, but the prospects were considered 
favourable. ^ 

The mo9th of June was unsettled ; the first half was very cold, with strong N. and N.E. winds 
for a few days at the beginning ; then there were S. W. winds, but the cold continued ; then N. 
and NJ:. winds again ; from the i8th the winds were mostly from the S.S.W. and W.S.W., and 
the weather was warmer. Till the 26th, with the exception of three or four days, rain fell daily, 
from the 19th to the 26th thunderstorms were firequent, with heavy rain and hail, causing much 
damage to crops. 

At the end of the month pastures and green crops looked well, having benefited a good deal by 
the frequent gentle rain, and wheat, which came into ear at many places about the end of the 
month, was progressing fiivourably. 

Till the 5^1 of April the average daily temperature was 3° in excess of the general average for 
these days ; from the 6th to the i6th the weather was cold, the average daily deficiency of tempe- 
rature being 1*^*8 ; from the 17th to the 24th it was warm, the average daily excess of temperature 
being 4^**3 ; it was cold from April 25th to May nth, the average daily deficiency for these 17 
days being 4*^0 ; fh>m May 12th tp May 27th the weather was mostly warm, the average daily 
excess for these 16 days being 3°* i ; from May 28th to June 12th, every day was cold, then for a 
day or two the temperatures were nearly equal to their averages ; then it was cold agaiu till 
June 26th ; for these 30 days the average daily deficiency of temperature was 2^**, the last four .days 
of the quarter were warm, the dail|; excess of temperature being 3^°. 

In the neighbourhood of London the readings of the barometer were below their averages 
from the ist to the i6th of April, with the exception of the 8th, 9th, 10th, and nth, on which 
days they were a little above, the mean amount of defect for the 16 days being o' 18 in. From the 
1 7th of April to the 2nd of June the readings of the barometer were above their average values, 
except on eight days, when the readings were slighly in defect, the mean amount of excess for 
these 47 days being o* 14 in. The readings were bdow their averages from the 3rd of June till 
the nth, except on the 5th, when the value was 0*02 in. in excess of the average, the mean 
, amount of defect for the 9 days being o* 12 in. ; there were now six days of excess of pressure, 
vis., from the 12th to the 17th, the mean amount of excess for these six days being 0*08 in. 
From the i8th of June to the end of the quarter (with the exception of the 27th, 28th, and 29th), 
the mean daily readings were below their averages to the mean amount of o* 12 in. 

The mean reading for the month of April was 29* 701 ins., being 0*054 in. below the average of 
the preceding 39 years. The mean reading for the month of May was 29*910 ins., being 
0*127 in. above the average; and higher than any reading since 1876. The mean reading for 
the month of June was 29* 733 ins., being 0*075 in. below the average, and 0*092 in. above the 
value in 1879. The atmospheric pressure in April was less than in M!arch by 0*236 in., that 
in May was greater than in April by o* 209 in., and that in June was less than in May by o* 177 in. 
(From the preceding 39 years* observations the mean pressure in April is greater than in March 
by 0*013 in., that in May is greater than in April by 0*028 in., and that in June is greater than 
in May by 0*025 in.) 

The mean decrease o{ pressure, from all stations, from March to April was 0*222 in. : from April 
to May the mean increase was o* 237 in. : and from May to June the mean decrease was o* 1 78 in. 

At Greenwich the mean temperature of April was higher than that of March by 2^*8, that 
of May was higher than that of April by 5^*5, and that of June was higher than that of May 
by 4^*9. (From the preceding 39 years' observations the mean temperature of April is higher 
than that of March by 5^*5, that of May is higher than that of April by 5^*5, and that of 
June is higher than that of May by 6^*4.) 

The increase of mean temperature from March to April South of latitude 51° was 1^*3, between 
51° and 52° was i°'7, and North of ^2° yras 3°*i ; the increase from April to May was very 
nearly the same everywhere, the mean from, all places being 4*''3> and the further increase €ea<Bx 
May to June South of latitude 5 2^ was 3° * 9, and lilttTtAi oi \\na \«>:i\.u\<& ^%i& ^ * ^« 

The mean temperature 0/ the air for April was 4f -i, >a^!i^ V» ^Jcwrife ^ '^'''^'^^\5^ 
preceding log ^rears, and the same as the average of ^e pteoedaxi^ ^^l«w*• ^^ "^^^ "^ ^ 
iban the value m 1S79. ^ 
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The mean letuptratttTe of the air for fAtj was f i°'(i, boiue o°* i tbo-vc the STerage of tht 
preceding 109 jetn, [md tlie name us the avengu of tlie preceding 39 years. It iraa 4°'! higher 
thao the valae recorded in 1S79. 

7^ mean temptrat¥rt of At air for Jime vu 57°'5, being o"-; uid i°-£, icspectiTely, 
belof the avenigea of the preceding 109 jean, and 39 jears. It waa □"■6 higher thanlhe 
Talne in 1879. 

The mtaH (cjaptrolitre ef Ih air for the qoaiter wu 5i°'4, being a"-! above t^e svoage ol 
the preceding 109 years, ando^'S, below the aientgc of the preceding 39 yean. Itwai2°-9 
higher than the valoe in 1879. 

The wuan high daf lenperatum of ihe air were i°'R, o"'* and .{"'o, lespectiTelj, bdm 
their average* in April, May, and June; 

7^e luaii low night temperatmra of Iht air were i°-6, and o'-$, reapectiTelT, bdow Ihtir 
averages in May and June, bat o°'7 above in ApriL Ulerefore the days woe cold and the 
nights were warm in April ; the nighta were cold in May, and to June tbe days were oold, and tie 
nights moderately coM. 
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The average dnration of the diflbrent directions of the wind referred to eight point* of ibf 
compass, and the duration of each direction in eacb nonth in the qnarter, were as fbUowa : — 
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The ploa sign ( -<■ ) denotes excesseB over averageB ; t 
sign in the month of April are opposite to the E. and W., i 
June to the N.E. and W. 

The minns sign ( — ) denolee defects below avenges; the latgest nnmberi affected with thi* 
ngn in the month of April are opposite to the N. and N.G., in May to the S. and S.W., and in 
Jane to the S.W. 
TAe mean daify range* qf («niperalHre were i°-g ^«u X^iaa >bnx KTeragea in April and Jnc, 
»ad t°-4 greater in May, 
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On the Weather during the Quarter ending Jutic soth, 1880. 11 

IVic fail of rain at Greenwich in April was 2*2 ins., being 0*4 in. above the average ; the 
fall m May was 0*5 in., being 1*6 in. below the average, and back to 18 15 there arc but five 
instances of so small a fell of rain in May as that in the present year, viz. : — 

In 1833 it was 0*2 in. In 1844 it was, 0-4 in. In 1848 it was 0*4 in. 

,, 1870 „ 0-5 in. „ 1874 „ 'o'4in. 

The fall in June was 2*3 ins., being 0*3 in. above the average ; the total fall of ruin in the quarter 
was 5 •© ins., being 0*9 in. below the average. 

Thunderstorms occurred on the 3rd of April at Somerleyton ; on the ^th at Cardington, Somer- 
leyton, Bolton, Halifax, and Hull ; on the 6th at Caterham, Strathfield, Streatley, and Hull ; on 
the 7th at Somerleyton, Halifax, and Stonyhurst ; on the 8th at Osborne, Royston, Cardington, and 
Cambridge ; on the 13th at Bolton ; on the 22nd at Royston and North Shields ; on the 25th at 
Kelstern and Hull, and on the 26th at Guernsey. On the 3rd of May at London and Osborne ; 
on the 15th at Osborne ; on the 26th at Torquay, Royston, and Cardington, and on the 28th at 
Ramsgate and Royston. On the 7th of June at Somerleyton, Stockton, and By well ; on the 8th 
at Somerleyton and Leeds ; on the nth at Bolton ; on the 19th at Liverpool and Hull ; on 
the 2iBt at Cardington ; on the 22nd at Stockton and Leeds ; on the 23rd at Oxford ; on the 24th 
at Cardington, Stockton, and Halifax ; on the 25th at Oxford; and on the 26th at Osborne, Bath, 
und HoU. 

Thunder was heard but lightning was not seen on the 3rd of April at Lowestoft and Hull ; 
on the 4th at North Shields ; on the 5th at Royston, Leicester, Wolverhampton, Kelstern, and 
North Shields ; on the 6th at London, Royston, Cardington, Stockton, Leicester, Wolverhampton, 
Kelstern, Carlisle, and North Shields ; on the 7th at Bath, Wolverhampton, Hull, and North 
Shields ; on the 8th at Strathfield, London, and Stockton ; on the 13th at Stonyhurst ; on the i6th 
at Halifax and Hull ; on the 20th at Wolverhampton ; on the 21st at Stonyhurst ; on the 22nd at 
Cardington, Cambridge, and Bywell, and on the 25th at North Shields. On the 3rd of May at 
Stockton and Wolverhampton ; on the 15th at Torquay ; on the 19th at Bywell ; on the 25th at 
Stonyhurst ; on the 26th at Guernsey, Somerleyton, Stockton, Cambridge, and Kelstern ; on the 
27th at Ramsgate and Bywell ; and on the 28th at Cardington, Somerleyton, Cambridge, Wolver- 
hampton, Kelstern, and Hull. On the 7th of June at Oi^ord, Hull, Carlisle, and North Shields ; 
on the 8th at Oxford, Hull, Carlisle, and Bywell ; on the 9th at Wolverhampton, Liverpool, 
Llandudno, Halifax, Hull, and Bywell ; on the loth at Wolverhampton, Liverpool, Bolton, Hull, 
Sillothy Bywell, and North Shields ; on the nth at Wolverhampton, Lls^dudno, and Hull ; on the 
14th at Strathfield, Royston, and Cardington ; on the 15th at Guernsey ; on the 19th at Torquay, 
Cardington, Somerleyton, Stockton, and Llandudno; on the 20th at Llandudno; on the 21st at 
Carlisle and North Shields ; on the 22nd at Strathfield, Marlborough, Jtoyston, Cardington, 
Cambridge, Bolton, Liverpool, Llandudno, Halifax, Hull, Silloth, and Carlisle ; on the 23rd at 
Oxford, Somerleyton, Stockton, Cambridge, and Wolverhampton ; on the 24th at Royston, Somer- 
leyton, Cambridge, Wolverhampton, and Hull ; on the 25th at London, Royston, Wolverhampton, 
and North Shields ; and on the 26th at London, Stockton, and North Shields. 

Lightning was seen but thunder was not heard on the 3rd of May at Plymouth and Torquay ; on 
the 13th at Guernsey ; on the 26th at Bath, Marlborough, London, Oxford, an<i Cambridge ; on 
the 27th at Ramsgate; and on the 28th at Guernsey. On the 9th of June at Liverpool ; on the 
18th at Plymouth ; on the 20th at Liverpool ; .on the 22nd at Torquay ; on the 23rd at Cambridge ; 
on the 24th at London and Cambridge ; on the 25th at Cambridge and Hull ; and on the 26th 
at Torquay. 

Solar haios were seen on the JSt, 4th, 6th, and 8th of April at Torquay ; on the 14th at Halifax 
and Stonyhurst ; and on the 1 7th, 24th, and 27^ at Torquay. On the 2nd of May at Halifax ; 
on the 5th at Bywell ; on the loth and i ith at Torquay ; on the 13th at Bath and Stonyhurst ; on 
the 1 8th at Stonyhurst ; on the 25th at Torquay; on the 27th at Torquay and Halifax ; and on 
the 30th at Halifex. On the 5th of June at Torquay; on the 20th at Stratlifield ; on the 2 2ud 
at Torquay and Liverpool ; on the 23rd at Torquay ; on the 24th at Stockton and Halifax ; on 
the 27th at Liverpool and Halifax ; on the 29th at Hali&x ; and on the 30th at Strathfield. 

Aurora Borealis was seen on the 8th und 14th of April at North Shields. 

Snow fell on the 26th of April at both Torquay and Streatley. 

Had fell on the ist of April at Loudon, Stockton, and Carlisle; on the 4th at Truro and 
Stockton ; on the 5th at Guernsey, Truro, Plymouth, Torquay, Strathfield, lloyston, Wolver- 
hampton, Halifax, and Leeds ; on the 6th at Truro, Torquay, Strathfield, Stonyhurst, and North 
Shields ; on the 7th at Plymouth, Somerleyton, and Stonyhurst ; on the 8th at Strathfield, 
Streatley, Cardington, and Cambridge ; on the nth at Torquay ; on the 13th at Cardington ; on 
the 15th at Torquay ; on the 16th at Bath and Cardington ; on the 22nd at Plymouth, Bath, 
Cardington, Stockton, Cambridge, and North Shields ; on the 25th at Kelstern, Halifax Hull, 
Carlisle, and Bywell ; on the 26th at Guernsey, Torquay, Royston, Cambridge, Kelsteni, Bolton, 
Halifax, Hull, Leeds, and North Shields ; and on the 29th at Cambridge. On the 3rd of May at 
Osborne ; on the nth at Strathfield and Wolverhampton ; on the 24th at Silloth ; on the 25th and 
27th at Carlisle ; and on the 28th at Royston, Cardington, Somerleyton, and Hull. On the 4th 
and 6th of June at North Shields ; on the 7th at Royston, Bolton, Liverpool, and North Shields ; 
on the 8th at Stockton, Leeds, and Carlisle ; on the 21st at Bywell ; on the 22nd at Cambridge ; 
on the 23rd and 24th at Stockton ; and on the 26th at Bath. 

Lunar halos were seen on the 19th of April at Leicester; and on the 23rd at Torquay, 
Cambridge, and Stonyhurst. On the 8th of May at Torquay ; on the 18th at Bath ; on the 20th 
at Bath and North Shields; and on the 22nd at Torquay, Oxford, Halifax, and Stonyhurst. On 
the 32nd of June at Torquay. 
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METEOROLOGY OP ENGLAND, 

DURING THE QUARTER ENDING SEPTEMBER 30, 1880. 
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Bekabks on the Weathbb DUBiNa THE Quarter endikq Sbpteuber 30TH, 1880. 

By James Glaisheb, Esq., F.RS., jfc. 

Tqe weather ia July was dull, unsettled, and wet in all parts of the country, in some places 
rain fell on 36 or 27 days in the month, and at all places, excepting at the extreme south 
of England,,the number of days of rain exceeded 20. Thunder storms were of frequent occurrence. 
During the most remarkable storm in tlio month, yiz., that of the I4th-i6th, the fall of rain 
at Cardington between 14th, i h. p.m., and 15th, 9 h. a.m., or in 20 hours was 2*37 inches. At 
Stockton, near Uugby on the 13th, the fall was still heavier ; the Observer says : — ^ The rain 
** fell in torrents from 4*30 till 6 p.m., with violent hail, which lay thick on the ground. The 
" rain gauge read 1*72 inch at 6 p.m., but the hail chokiuf^ the tube probably made the register 
" inadequate. The thunder and lightning were almost continuous during two hours. The storm 
'* began again at 3 h. a.m. on the 14th, the rain being not less heavy, but with no hail and little 
*' thunder. The first fall was preceded by an unusual current of air, which lowered the 
'* temperature from between 70'' and So'^ to 37°. There was scarcely any ozone." The fiill on 
the 13th was 3*57 inches, and on the 14th was i * 12 or 4*69 inches in two days. 

Wheat crops were laid in many places, and at the end of the month water stood on the land 
in low lying districts, and rivers were full. The month was most unfavourable for harvest work. 
The fall of rain exceeded its average at all places, and by as much as 3 or 4 inches in some 
localities. 

The weather at the beginning of August was cold, with frequent rain ; on the 8th a fiivourable 
change took place, on the 9th the weather was fine in all districts, and from this time to tho 
end of the month the weather was genial and fine, there was scarcely any rain, but there was 
an absence of bright sunshine, the wind was mosUy from the N*£., and com did not harden 
so quickly as desirable, but still very great progress was made in all harvest work. On the 
whole the month was remarkably fine. 

In September very fine weather was prevalent during the first week, and the highest tempo - 
ratorc in the year at by far the greatest number of places was recorded on the 4th of September. 
Rain then set in, and from the 6th to the 21st fell on nearly every day. Tho heaviest fidls were 
in the eight days ending the i8th ; more than one inch on one day occurred at many places, as 
follows : — 

On I ith at Ventnor the fall was i * 32 in., Osborne i '46 in., Brighton i * 16^., Strathficld i *6i in., 
London 1*33 in., Royston 1*62 in., Cardington 1*59 in., Cambridjjre 1*25 in., Blackheath 1*13 in., 
Kelstem i * 55 in., and Hull i '42 in. On September 1 2th at Brighton 1*01 in., Marlborough i ' 01 in., 
Oxford I '12 in., Whitchurch 1*12 in., Stockton 1*26 in., Leicester 1*22 in., and Bolton 1*05 in. 
On September 13th, at Cockermouth 0*99 in., and at Nottingham 1*07 in. On September 14th 
at London 1*18 in., Lowestoft 1*07 in., Somerluyton 1*38 in., Kelstem 1*87 in., Uull 1*42 in., 
Carlisle 1*00 in., Bywell 1*22 in., and North Shields 1*02 in. On September 15th at Barnstaple 
o* 98 in., Cardington i * 74 in., Leicester i * 39 in., Birmingham i ' 55 in., and Sheffield i * 18 in. On 
September 18th, at Bolton 1*17 in. 

The &11 of rain in the 8 days ending September 18th, was the heaviest generally ; at Leicester 
the fidl was 5*07 ins., Birmingham 4-45 ins., Leeds 4*43 ins., Sheffield 4*32 ins., Hull 4* 19 Ins., 
Brighton 3*99 ins., Nottingham 3*64 ins., causing destractive floods at many places, particularly 
at Sheffield and at Leicester. 

No nun fell during the last week of the month, and the weather was fine and warm. The 
rain-fall in the month at southern stations was in excess, at Midland stations also in excess, but to 
smaller amounts ; at extreme northem stations, and in Wales and in Ireland, the £Edl in the 
month was generally less than tho average. The month upon the whole may be considered a 
fine (me; and at the end of the month pastures and all root crops were reported in good 
condition. 

Till the 13th July the average daily temperature was 2^° in defect of the general average of 
those days ; from the 14th to the 28th the temperature was a little warmer, the average daily excess 
being i°*6 ; from July 29th to Augiuit 8th it was again cold, the average daily deficiency of tempe- 
rature being 2^*3; from August 9th to September 12th, the weather was fine and warm, the 
average excess of daily temperature for these 35 consecutive days was 3*''9 ; on Saturday, Sep- 
tember 4th, the warmest day, the excess of temperature over its average was 14^*4 ; a cold period 
of 9 days then set |in, whose average daily deficiency of temperature was 2^*8 ; the last 9 days 
of Uie quarter were warm, the average daily excess of temperature being 4°* i. 

In the neighbourhood of London the retidings of the barometer were below their averages 
from the ist to the loth of July, with the exception of the 5th and 6th, on which days 
they were a little above ; the mean amount of defect for the xo days was 0*15 in. From the nth 
to Uie 23rd, with the exception of the 15th, the readings were high, the mean amount of excess 
for this period was 0*07 in. From the 24th of July till the 8th of August the mean daily values 
were all below their averages, the mean amount of defect for these 16 days was c 22 in. From 
August 9th to September 5th, with the exception of five days, vis., August 25th, 26th, 29th, 30th, 
and September 4th, the barometer readings were above their average values, and the mean amount 
in excess of the average for these 28 days was c 10 in. A period of 16 days, viz., September 
6th to the a I St, now followed with low pressure, especially on the 14th and i^th^ the vuiaa. 
amoant of defect for Uie 16 days ending the sist was o* 1% Vn. ^tom iCt^ ^i.^ >^ S>^ «»&. ^ 
the quarter the raidiogs were all high, the mean excess b^Bg o* ^1 in. 



18 



Oft tht Wealitr during the Quarto- ending September ^oth, 1880. 



The mtan T(a-linij fnr ibc ninntb of Jul; woi 19*717 id., boinj; 0*073 in. bcloif the tnttift. 
The luean reading for Auj^t viu vf9it9 ins., Iicing 0*035 !■>■ "bore the Average. Hie men 
leading fiir Seitt«mbi.'r wiu nj'8oj ioii. Iu'lng (ho Hiiniu oi ihc aTen^. 

The almtmiiheriir prmiirii iu Julj iru9 liaiH than in June b; o'oo6 in., that in Angntt to 
fn-BtcT thim in ■luly liy 0'09i in., aud tluit in ^k'ptembc^ woi lea than in Angott by 0*013 ■■• 
(From till! |>n*cvdiiig .V) jvikrii' obwrvaliuns tliv huiih prvuure In July ia lew tlun in Jnne by 
o'ooH in., tiiiil in AiigiiNt is 0-017 ■■>• ^'"'* iLinin July.und that in ScptenbcT i* o'olain. gtiaUer 
than in Aii)ni!<i.) 

Tlie mean ilnrratt a/ prttmre frum June ti) .Inly from ail station! was 0*036 in^ the men 
inerraie friiui July to Auftmt from all iilau«i wai 0*130 in., anil the mean doercate from ADgolt 
to Si*l>t«nilH.T WIS 0*04; in. 

At ffrti'Nirii'A the weiix ItmjMTalHre of July nas lilghcr than that of Joiie by 4°*i, that of 
Au(;n5t was liigher tliuu that ciF July by i'* 1, and tliat of Si-pti-nibcr nsi lover than that of 
Anguit by 3"*!. (From lliu prvcoUug y) years' obtervatioiu thi: mtan Itmptmlure of Jolr it 
higher than that of Judo by j,"' i, that of August ia lower than that of JnJy by o°'(i, IBiI 
that of ljvi)lL<iiilKr is lower than that of Augiiit by 4°' 4.) 
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will M bora* !■ mind lb 



The OTcrafco diirntlon of the iliffonn 
conipata, and the durution of euch diivoti 


direction 
n in each 


s of the wind referred to 
month in the cjiiartGr, TCra 


eight poiDti of lb« 
ai follows :— 


Jftv. 

Dirrelion ■ 

oCffind. ; IMurlllro 

A. d." . <l. 

A i ! 1 E: 1, 
w- ■: fi :;. 

Calm £1 I) -j) 


Xverairc. 
d. 

11 

Ml 


AvorsT. 

' Diimrtiiro 


SBPTEXnitB. 


.\venMfe. 


■"■ 


Arnwcr. 
i. 

-* 

1 




d. 


d 


d. 
1 
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The plus Eign ( + ) itcuutii i'ici'meis nvtT nvcragex ; the liirgeat nnmhert affected with thii 
iiign iu the month of July are oppoiiite to the W., in August to llic E. and &.E., and in Seplember 
to the W. 

The minus sign ( — ) denotes dificts below nTcrage<> ; the largest numbers afiected with Ibis 
~— in the mouth of July arc oppoute to the N. and N.E., iu Angutt to the S.W- and ia 
-•— to the SM. 
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The incNose of mean temperature from Juno to July was nearly the same everywhere, and the 
mean from all placos was s^'7> the mean incrciise from July to Angitst from all stations was 2^*1, 
and the mean decrease from August to September from all phces was 2^*8. 

7^ wtean temperature of the air for July was 61° '7, being 0^*1 above the average of tho 
preceding 109 years, and o''4 bflow the average of the preccdlug 39 years. It was 3° '6 higher 
than that in 1879. 

The mean temperature of the air for August was 62°* 8, being i'**9 and i'^*3, respectively, 
above the average of the preceding 109 years, and 39 years. It was 2** '9 above that in 1879. 

The mean temperature of the air for September was 59°* 7, being 3° '3 and 2'^ '6, respec- 
tively, above the averages of the preceding 109 years, and 39 years. It was 3^*4 above the 
value in 1879. 

The mean temperature of the air for the quarter was 61° '4, being i*'*7 and i'''2, respectively, 
above the averages of the preceding 109 years, and 39 years. It was 3'^*3 above that in 1879. 

The mean high day tenqyeratures of the air were i°'3, and o^'i, respectively, below their 
averages in July and AugiLst, but i^* i above in September. 

The mean low night temperatures of the air were o°*7, 2^*6, and 3'''o, respectively, above 
their averages in July, August, and September. Therefore the days in July were somewhat 
cold ; in August were about their average values ; and in September were warm. The nights were 
warm throughout the quarter. 

The mean daily ranges of temperature 'sf one i°'9, 2''*2, and o"' 9, respectively, less than their 
averages in July, August, and September. 

The fall of rain at Greenwich in July was 3*8 ins., being 1*3 in. above the average; the 
fall in August was 1*0 in., being 1*5 in. below the average. The following are the only instances 
back to 18 1 5 of so small a fall of rain for the month of August ua that in the present year, viz.:^ 
In 1818 it was o'l in., in 1S19 it was 0*4 in., in 1838 it was 0*9 in., in 1849 it was 0*5 in., 
in 1861 it was o'6 in., and in 1871 it was 0*9 in. The fall in September was 4*0 ins., being 
I '6 in. above the average. Back to 18 15 there are but six in<itances of so large n full of rain in 
September, viz.: — In 1818 it was 4*2 ins.* in 1835 it was 4*2 ins., in 1839 it wa.s 5*0 ias., in 1841 
it was 4'o ins., in 1842 it was 4*0 ins., and in 1871 it was 4' i ins. 

The total fall in the quarter was 8 ' 8 ins., being i ' 4 in. above the average of the preceding 
65 years. 

Thunderstorms occurred on the ist of July at Lowestoft; on the 3nl at North Shields; on the 
7th at Hull ; on the 8th at Somerleyton, Lowestoft, and North Shields ; on the 9th at Halifax and 
North Shields ; on the loth at Guernsey, Caterham, Strathfield, Curdington, and Stockton ; on the 
13th at Marlborough, lloyston, Cardington, Stockton, Wolverhampton, Liverpool, Dermcrside, 
and Hull ; on the 14th at Salisbury, Strathfield, Oxford, Koystou, Cardington, Stockton, Cam- 
bridge, Wolverhampton, Liverpool, and Hull; ou the 15th at Osborne, Stnithfield, Marlborough, 
■leading, Cardington, and Stockton; on the i6th at Strathfield and Cardington; on the i7th at 
Guernsey, Bath, Strathfield, Reading, lloyston, Cardington, Stockton, Cambridge, Wolverhampton, 
Liverpool, Bolton, Llandudno, and Halifax ; on the i8tlt ut Guernsey, Strathfield, Cardington, and 
Llandudno ; on tho 19th at Cardington, Stoekton, iCelstern, and Llandudno ; on the 2i8t at 
Marlborough, lloyston, Cardington; on the 2 and nt Bath ; on tho 23rd at Hull ; on the 25th at 
North Shields ; on the 26th at Koystou and Cardington ; on the 29th at Salisbury, Boyston^ 
Cardington, Somerleyton, Cambridge, and Hull ; on the 30th at Guernsey, Torquay, SaUsbury, 
Bath, Marlborough, Bolton, Cardington, Somerleyton, and Stockton ; on the 31st nt Bath. On the 
2nd of August at Salisbury, Marlborough. Cardington, Hidl, and North Shields ; on the 5th at 
North Shields ; on the 6th at Bath, Koyston, Cardington, Stockton, Cambridge, Hull, and North 
Shields ; on the 7th at Somerleyton ; on the 8th at Somerleyton, Hull, and North Shields ; oa 
the 26th at Osborne, Strathfield, Marlborough, Cambridge, and Ivelstern ; on the 28th at Salisbury 
and Marlborough ; on the 29th at lloyston, Canlington, and Ijcicester ; on the 30th at Stockton, 
Halifax, and Leeds. On the 4th of Si-ptember at Kelstcrn, Halifax, Silloth, and North Shields ; 
on the loth at North Shields ; on the nth at lloyston, Somerleyton, and Kelstem ; on the 12th at 
Lowestoft and Cambridge; on the 13th at Canlington; on the 14th at Royston, Cambridge, 
Wolverliampton, Kelstem, Bolton, and Hull, on the iSth at Cardington, Stockton, Cambridge, 
Kelstem, and Londudno; on the 19th at Somerleyton, Wolverhampton, Halifax, Hull, and North 
Shields. 

Thunder was heard but liyhining was not seen on 24 days in July, 9 days in August, and on 
6 days in September. 

Lightning was seen but thunder was not heard on 7 days in July, 8 days in August, and on 8 days 
in September. 

Solar halos were seen on 6 days in July, 2 days in August, and on 2 days in September. 

Lunar halos were seen on 23rd of July nt Torqimy, and at different places on 4 nights in 
September, viz., 13th, i6th, 17th, and 22ud. 

Aurora B(jrealcs were secn^ on the 12th of August at Brighton, Strathfield, Oxford, Leicester, 
Bolton, Silloth, Carlisle, and North Shields ; and on the 1 3th at Ton^uay. 

Hail fell on the 2nd of July nt North Shields ; oi; the 7th at Somerleyton ; on the Sth and 9th 
at North Shields; on the 13th at Stockton ; on the 15th at Ueading and Oxford ; on tho 17th at 
Bath ; and on the 20th at Somerleyton and Lowo^toft.' On the 2nd of August at Halifax ; and on 
the 8th at Hull and North Shiehls. On the 13th oC September at Torquay and Osborne; on the 
14th at Hull: on the 18th at Cardington, Canibri<Igo, Liverpool, Bolton, and Halifax; ou the 19th 
at WoiTerhamx>ton, Bolton, Halifax, Hull, and North Shields. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER CNDtNO DECEMBER 31, lOBO. 

BkUABKB on THeWbATHBR DimiTO THE QUABTBB BNDUIQ DbOBUBSB 3 1 BT, 1880. 
By Jambs Guuhxb, Bwi., F.B.S., j-c. 

The weather in October wag cold tuid wet, this beio^ in fact the coldrat October since iSi(i, 
and the wettest od record at most places. Falls of rain exceeding one inch in 14 hours were 
anuiniilly A«qucnt On the loth bdow fell all over the country, bitt the faX] was moch heavier in 
the south thao in the north of England : the direction of the wind was N., and the tcmpenlure of 
the whole day was i j' below its avenige. Between the 4th and l6lh, the direction of the wind was 
mostly fram E., K., or N.E. ; only a few dayl about the middle of the month were fine. 

Id NoTcizibcr, the first and third wuchs were cold, and the second and last were warm ; the 
weather was variable i on the 13th, the tempeintnru for the day was ii^° in excess of ita 
average, and an the zind it wdk as much below its average. Bain fell on every day from the 8th 
to the 16th. 

In Deci-mber the weather was mild 1 there was no lain dnring the first half of the month, but 
the niii was Qearly continuntis from the i6th to the end of tho year. 

The mean daily temperature of tho air, with slight exception, was below its averaj^ till 
November 9th, the average daily deficiency for these 40 days being 4"' i ; &om Novembur loth to 
I Jth there was an avcrngc daily ciccas of 6' ; this was followed by a like period of seven days of 
uveraf^ dnily doficieocy of 6''-'), and from Koveiuber 14th to the end of tliu year, the tcmpcratores 
were generally high, the avcrugc daily excess for these 37 days being 4°'o. 

The fall of rain in October was exceptional, aod was greatly id excess at maoy places ; the 
greatest fall was at Guernsey 10*45 '"'• "^ Totncs 9*80 in., at Itamsgato 9' 70 in. ; it exceeded 
S in. at Toriguny, Vcntnor, and Eastbourne ', at Blackheath the fall was 7*94 in. The heaviest full 
pre viouB I J registered inlhe last-named locality in any month was 7'Ooio., in July iSlS; llie heaviest 
full in any October was 6 in. in tS6s and io 1841 ; the average tkllof rain for October is t'Sin. 

There were three periods in the month of exceptional fall of rain ; vis., from the 4th to loth 
ii>th to i.ird, and 16th to iSth. The followb); table shows the tall of rain within these periods at 
the several statioiiB. 
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26 On the Weather dnrinff the Quarter ending December 31*^ i8St>. 

At every nne of the stations south of Leeds an ineh or nearlj an ioch of nun &U on om or 
moru of theiu dajs, bat north of Lct^ particnlarlj in tho L^e DiHriet, the lUU woe 107 
■loal!, and on several of the days do rain full. It it remarkable that the fall of rain for the vholc 
mouth in Cnmbcrlaad and Wcitiiiorlaod was less thiia one Dxth of the average. 

Id tho neighbourhood of London tht readiitgi of the baromtler were aboie their ftTengci 
on tho lint three days of Octnber ; they were below fn»n the 4th to the gth, the mean amomS 
of defect being o'ly in,, above from the loth to the 19th, to the mean amount of o'lg inck, 
below on the lolh, list, and i2Dd, above OD the three following days, and again below from tbe 
l6lh to the 19th j tho defect on the tSlh was one inch nearlv, and the mean amount of deftet 
for these four dnyi was 0-54 in. A period of 13 days of high pressure now followed, vii,, tiiM 
October 30th to November iilh, tlie mean amount of excess for these 13 davs being o'j6Il 
From the illh to the iQlh of Novomber the barometer readings were cousiderablj' bdow thai 
uferages, thiit for the lAth being i '06 in. io defect, the menu amount for tbe eight days tsding 
the ii|th being o'^.; in. From the lolh of November to the iilh of December the mean daily 
readinn were all ubove their average values, with the oiccptioo of two daji>, viz., Novembv ijlh 
and toth, when they were a little below ; (he mean umount of excess for the 13 days was 0*33 in. 
From December 13th to tbe 3otb, tbe leadiogH were all below their avenges, and on Nateaia 
»tlh and I9tb to the extent cif three qaarters of an inch nearly ; the mean amonbt of defeat for 
the 18 dajB wan 0-41 in. The mean reading for the last day of the year was o* 11 inch ibovc 
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The plna sign ( + ) denotes 
itign in the month of October oi 
December to the W. and H.W. 
Tbo tainu 
aiga in the month of October are o\>ponte to l\ioS.'*K.,m^<«ianbe» to the 8.K. and &,Kd 
ia D.-unibur ti tlie S.B., but all ditectioM from S. lo 8. tootA^is ^.-nwaVitm ftBii v 



11 11^ ( — ) dcQoteB defects below avcragen ; tbe largeat numbers afibeted with ll 
month of October are o\>ponte to i\ic&.'W.,ui^<ntaibe( to the S.K. and B^k 



On the Weatiur during the Quarter ending December 3 lat^ 1880. 27 

The mean reading for tho month of October was 29*705 ids., being 0*001 in. below the average. 
The mean reading for November was 29*793 ius., being 0*047 i^* t^bovo the average, and the 
mean reading forDecember was 29*748 ins., being 0*047 ^°* helow the avera^. 

Hie atmospheric pressure in October was less than in Scptcmbor by o* 100 m., that in November 
was greater than in October by 0*088 in., and that in December was less than in November by 
0*45 in. (From tho preceding 39 years' observations the mean pressure in October is 0*099 in. 
below that in September, that in November is 0*040 in. above that in October, and that in 
December is 0*049 ^^' &hove that in November). 

There was a decrease of atmospheric pressure from September to October at all stations south of 
lat. 54^ South of lat. ^i'^ the decrease was o* 122 in. ; between lat. 51° and 52% it was o* 106 in. ; 
between lat 52° and 53° it was 0*076 in. ; between 53° and 54° it was 0*033 in., and north of 54** 
there was an increase of 0*028 in. From Octolier to November tlicru was an increase of pressure 
of o* 122 in. south of $1° ; between 51° and 52° an increase of o'o88 in., and of 0*044 in. in the 
next degree ; but north of 53'' there was a decrease of o* 39 in. to 54°, and of o* 120 in. north of 54°. 

From November to December there was a small decrease evcr>'where. 

At Greenwich the mean temperature of October was lower than that of September by 13*** 5, 
that of November was lower Uian that of October by 3° * 7, and that of December was higher 
than that of November by 0^*7. (From the preceding 39 years' observations the mean tempe- 
rature of October is lower than that of September by 6°*q, that of November is lower than 
that of October by 6®* 8, and that of December is lower than that of November by 3®* d.) 

The decrease of mean temperature from September to October from all stations was 12°*^ 7, the 
decrease from October to November was 3*^*2, and from I^ovember to December thcro was a slight 
increase of mean temperature at stations south of lat. 52^^, and u slight decrease at stations north 
of this parallel. 

T7ie mean temperaiure of the air for October was 46^*2, being 3^*4 and 4*^*0, respectively, 
above the averages of tho preceding 109 years, and 39 years. Back to 1771 there arc but seven 
instances of so low a mean temperature for October, viz. : — 

In the year 1778, 46***o. In the year 1808, 46°*!. 

1782,45^*2. „ 1817,45**0. 

„ 1784, 43^*9. „ 1842, 45"*4. 

„ 1786, 44°* 7. 

Tlie mean temperature of the air for November was 42**5, being o***2 above the average 
of the preceding 109 years, and 0**9 below the average of the preceding 39 years. 

Tlie mean temperature of the air for December was 43'' '2, being 4° '2 and 3''*i, respec- 
tively, above the averages of the preceding 109 years, and 39 years. 

The mean temperature of the air for 3ie quarter was 44** 'o, being o***3 above and o**6, below 
the averages of the preceding 109 years, and 39 years. 

The mean high day temperature of the air was 5°' i, and 0**2, respectively, below the average in 
October and November, but 3°*o above in December. 

The mean low night temperature of the air was 3**4 and o** 7 respectively, below the average 
in October and November, but 2^*8 above in December. Therefore the days and niglits were 
cold in October and November, and warm in December. 

The mean daily range of taiiperature was 0**5, and 0^*4 greater than the average in November 
and December respectively, and 1**6 less in October. 

Thunderstorms occurred on the 7th of October at Torquay and Salisbury ; on the 8th at Totnes 
and Torquay ; and on the 9th at Totnes. On the 25tli of November at Guernsey and Blackheath. 
On the 18th and 23rd of December at Guernsey. 

Thunder was heard but lightning was not seen on the 8th of October at Torquay and Ventnor. 
On the 17th of November at Guernsey, and on the 25th ut Carlisle. 

Lightning was seen but thunder was 7iot heard on the 7th of October at Ijondon and Ventnor ; 
on the 8th at Salisbury; on the 29th at Torquay. On the 19th of November at Somerleyton ; on 
the 25th at Cardington ; and on the 26th at Liverpoo., Bolton, llaliiux, and Carlisle. On 
December 23rd at Totnes and 25th at Somerleyton. 

Solar halos were seen on the i8th of October at llull ; on the 19th at Kelstern and North 
Shields; on the 21st at Oxford and Ourdington ; on the 22nd at Cardington ; on the 23rd at 
Oxford. On the 1st, 5th, 9th, and 12th of November at Torquay ; on the 19th ut Oxford ; on the 
26th at Stony hurst ; and on the 29th at Oxford. On December 18th at Torquay and Halifax ; on 
the 23rd and 24th at Torqnay, and 30th and 3i8t at Halifax. 

Lunar halos were seen on the 12th of October at Leicester; on the 14th at Oxford ; on tho 
15 th ut Ijciccster; on the X9th at North Shields ; on the 21st at Oxford, CardiuKton, and Cam • 
bridge ; on the 22nd at Kelstern and Liverpool, and on the 23rd ut Hull. On the 8th of November 
at LiMcester and Stonyhurst ; on the nth dt Stockton ; on die 12th at Oxford and Halifax ; on 
the 15th at Torquay and Stonyhurst; on the i6th at Hull; and on the 18th at Halifax; and 
in December on the nth, 12th, 13th, 14th, icth, and 19th at different places. 

Aurora* Boreales were seen on the 3rd of November at Lowestoft, Cambridge, and Liverpool, 
and on the 27th at Bradford. 

Snow fell on the 2nd of October at Liverpool ; on the 17th at Carlisle ; on tho 19th at Strath- 




on the 29th at Stockton, Kelstern, Liverpool, and North ShiehU. On the 3rd .of November at 
Cambridge ; on the 15th at Leicester, Bolton, Llandudno, and Halifax ; on the 16th at Halifax, 
and North Shields ; on the 17th at Whitchurch, Wolverhampton, Hull, Leeds, Carlisle, and North 



